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Pentium®/// 


Does not crave constant attention 
or throw fits when ignored. 



The hp netserver Ic 2000, with more high-availability 
features than ever, stays up and running no matter what. 
It also has integrated hp remote assistant, so it’s simple to 
manage remotely. [With all major components in plain view and 
accessible without tools, anyone can take care of it ] Making it the 
kind of server you can trust, even when you’re away. 


Demand a better computer. 
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Upgrade 


Upgrade your MCSE NT v4.0 certificat 
to Windows 2000 in only 5 DAYS 


Brisbane (07) 3232 9700 
Melbourne 1800 810 636 
Sydney 1800 810 637 
www.itteducation.com.au 
bootcamp@itteducation.com.au 


Microsoft* 


Approved Study Guide 


The world' s best Microsoft 
certification programme 
deserves the best camp. 

By keeping the same successful 
formula that has created over 
25,000 NT4 MCSEs throughout 
the world we can upgrade your 
current MCSE to Windows 2000 
in only 5 DAYS Guaranteed. 
CONDITIONS APPLY. 
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MSI has positioned itself as a leader in the 
competitive and sophisticated IT market, as a 
dedicated supplier of technologically 
innovative products, versatile design and 
customer-oriented service, which covers basic 
design, performance, high-end computer 
workstations and servers. 

Based on a solid reputation in the research, 
development and production capabilities, 

MSI’s total commitment to innovation will 
cover PC systems, NetPCs, Set-Top Boxes (STB) 
and Windows-Based Terminals (WBT), which 
will be announced in the near future. 

Over 41 Awards have been won in the last four 


monxns xo Hprn zuuu in me uoh, nemeiianus, 
Russia, France, Australia, Taiwan, Germany, 
Japan, China, Greece, Yugoslavia, Czech 
Republic, Finland, Croatia ... And, winning 

Taiwan’s prestigious Symbol of Excellence 
Award 

MSI Motherboards are truly global performers, 
helping computer users worldwide to maitain 
robust and stable computing. 

TO BE AHEAD OF THE REST call for more 
informations about Micro Star International 
latest products of motherboards and video 
cards, or visit www.msi.com.tw, or call your 
nearest MSI reseller. 
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Auto-Optiimle Your dTO! 

Micro-Star International 
Announces New Feature 

Fuzzy Logic™ 
Auto-Optimize Your CPU!* 

Fuzzy Logic™ is aimed at all users who 
enjoy tweaking their systems for 
maximum performance. Running in the 
Windows® environment, it utilizes the 
power of artificial intelligence to 
automatically and instantly determine 
the best parameters for the CPU. 
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Necessities of life 



S tability and security are two qualities which every human 
being seeks to achieve in considerable volumes in their 
daily lives. This trait has been carried over into the com- 
mting world. A large amount of time, energy and money is 
pent trying to develop products to build reliable and secure 
:omputer systems. Even more resources are spent researching, 
mrchasing and implementing such computer systems with 
hese products. 

I don’t think it is necessary to go into the details of why we 
leed secure or reliable systems. Just think of that last irate user 
vho scathingly criticised the system and questioned your accep- 
ance into the human race because he couldn’t find his files on the 
;erver. Think what more would have been said if you were respon¬ 
sible for a network containing highly sensitive material and it was 
tacked into. I don’t think anyone needs to have that spelt out. 

Needless to say, the complexity involved in deriving the 
rtmost stability and security from these systems is tremendous. 
That is why there are so many articles concerning the different 
acets of these subjects. So I am pleased to be able to tell you that 
his issue is full of articles that will help you to achieve these 
jualities in your networks. 

Our cover story looks at remote administration tools for 
Windows NT networks. Given Australia’s geography - adminis¬ 
tering remote networks and users is probably a more common 
occurrence here than in other parts of the region. 

The article covers 20-odd tools found in Windows NT’s 
lesource Kit and Supplement 4 and provides brief descriptions 
if when and how these tools are useful. Examples of some of the 
tools featured are Dommon, Fcopy, Dhcploc, Findgrp, GetMac, 
'Jetdom and Netwatch. 

Another feature. Making the case for Server Consolidation, 
akes a closer look at an emerging trend in the distributed com¬ 
puting world which aims to make it less, “distributed”, for want 
if a better word. 

As reported in Newsline (page 10), Australian organisations 
are gingerly testing the waters of this particular trend. There are 
advantages but - especially if you are on a Windows NT 
network - there are difficulties in your way as well. The article 


discusses the benefits that server consolidation offers and criti¬ 
cally evaluates the techniques and tools available to Windows 
NT users to attain this goal. 

Security not forgotten 

The subject of security has led to some interesting conversations 
recently. On the whole I find the whole security issue to be a lot 
like gambling. You stand The Risk of getting into trouble if you 
don’t have security measures in place. There is no certainty how¬ 
ever, that you will get hacked, particularly if you have a low pro¬ 
file business. You lessen The Risk if you juse firewalls and turn 
on the built-in security measures in operating systems, applica¬ 
tions or devices. The Risk gets considerably smaller if you use 
encryption as well. But there are no guarantees that your system 
will never be compromised. 

It’s all about minimising The Risk. This varies from company 
to company and depends on factors such as what is done on the 
network, how prominent the company is and how paranoid the 
customers or owners are. Consequently, security software devel¬ 
opers are one of the few who can actually boast that they are in 
an industry that is based on fear and not worry about being a 
target of law enforcement agencies. 

To speed you on the way to less Risk, the article on 
Interpreting the NT Security Log continues from where last 
month’s article left off. This feature looks in detail at how you 
can use the tool to track users’ actions. | 

NT still a major subject 

I also hope that readers have noticed that all these articles deal 
with the Windows NT platform. This is a point that has to be 
made as we have been receiving increasing numbers of calls 
wanting to know whether Windows 2000 Magazine Australia 
still covers the NT platform. 

Despite the new title adopted earlier this year, Windows NT 
still remains our primary focus. Over time, Windows 2000 con¬ 
tent will be increased, but the magazine will continue to cover 
NT, until the OS disappears from the market or until enough 
readers tell us to stop. □ 
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Welcome to the... 

Revolution 


TAKE FULL CONTROL 


NetSuport Manager 5 takes the evolution of 
Remote Control Software to new heights. 
Not only can you View a users screen and 
Transfer Files, but you can View multiple 
users at the same time and Distribute 
Software directly to their desktops. 

The latest release includes Client Hardware 
and Software Inventory, a powerful 
Scripting Suite and blistering performance. 
Add to this full Audio and Multimedia 
support, Profiled Security, DES Encryption 
and the ability to Remote Control PC’s from 
within your Web Browser, and you have the 
most portable, powerful and feature packed 
solution the market has yet to see. 

Isn’t it time you joined the Revolution? 


From corporation to home user, fast, secure remote control. 



SOFiP ORATE 
r\ELP DESK 


CONSULTANT 

CLIENT support 


SCJ-JOOL ZLASSttOOM 
TRAINING 'TOOL 


Corporate help desks can provide 
instant support to their users. 

Both the end user and support 
person can see what the situation 
is in real-time, focusing on solving 
the problem rather than trying to 
describe it to one-another. This 
results in faster problem resolution, 
a satisfied user and a more efficient 
support desk. 


Consultants can take full control of 
customer’s computers to provide 
instant support in remote locations, 
allowing for quick diagnosis and 
resolution of problems without 
having to travel across town, 
state or country. The scripting 
facility can automate multiple 
location remote file downloads 
or software update distribution. 


In the classroom you can observe 
multiple students screens at once, 
scan all student screens on a polled 
basis watching each one for say 
5 seconds or broadcast the tutor's 
screen or one student's screen to all 
other students. Communicate discreatly 
with a selected student using the PC’s 
audio capability. NetSupport Manager 
is the classroom of the future, today! 


For best price, call 
your reseller or call: 

1-800-674-935 



PIXEL PRODUCTIONS PTY LTD 

TELEPHONE + 61 3 9727 0111 

FACSIMILE + 61 3 9727 0222 


WWW.PjXel.C9m.au 

More Information 
and FREE 
30-Day Trialware 
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Hire an Internet 
Research Librarian 

Und retrieve productivity lost to Web surfing 



I rish playwright George Bernard Shaw defined a dullard as 
someone who, when he or she looks up a word in the dictio¬ 
nary, looks up only that word. That definition leads me to 
hink that Shaw would recognise a common phenomenon among 
hose of us who aren’t e-dullards: We lose productive time when 
■ve become sidetracked on the Web. 

Everyone’s heard about employees who waste company time 
lownloading pom from the Web, but improved Internet log¬ 
ging tools have that problem on the wane. IT managers tell me 
hat nowadays most firms have some kind of proxy log that lets 
nanagers track who’s surfing where, and a short conversation 
with a porn-surfing employee usually ends the behaviour (or 
the employee’s tenure at the firm). However, it seems to me that 
two other causes of business time lost on the Web are more 
common. First, employees spend time online doing non-work- 
related personal tasks, such as banking, checking stock prices, 
and shopping. Second, employees doing work-related tasks 
online lose time to distractions. 

The first kind of lost time is more controversial than I intend 
to tackle in this column: Is it ethical for employees to handle 
personal matters at work? Should you let employees use the 
company’s equipment and bandwidth to do personal tasks? If 
doing personal errands on company time is OK, how much 
time is acceptable for such tasks? What controls can an employer 
acceptably use in this case? These questions are all good ones, 
and this topic is a good candidate for another column, but I’m 
going to duck this discussion for now and instead discuss the 
second cause of time lost on the Web. 

I often look on the Web for a particular item, such as a 
Windows NT video driver for some board. While I’m searching 
for the driver, the search engine turns up a link to something 
irrelevant but interesting. Do I spend the few extra minutes fol¬ 
lowing the link on a side trip? More often than I like to admit, 
I do. Even when I follow a relevant link to a vendor’s Web site, 
I find enough potential distractions - Cool, a white paper on 
how a 266MHz PCI works! - to make me glad I work for myself 


and not for someone else. 

Looking up a piece of information or searching for a driver 
or patch on the Web is basically research. Why not employ a 
professional dedicated to Web-based research? This suggestion 
isn’t outlandish - many firms already employ full-time reference 
librarians. I’d call the new position an Internet research librarian 
(IRL). You’d tell the IRL that you need the latest Windows 2000 
(Win2K) driver for your Adaptec AHA-2940U2W, and the IRL 
would soon find the driver and deliver it to you. 

This approach has several potential benefits. First, someone 
else would spend time waiting for the Web to respond, so 
someone else would be tempted by the many distractions. 
Second, you’d get a “caching effect”: Because several people are 
likely to ask the IRL the same questions over time, the IRL 
could research subsequent questions fnore quickly. Third, 
because the IRL would be dedicated to Internet research, you 
could train the employee, either formally or through on-the- 
job experience, how to search the Web most efficiently. I don’t 
think the idea of training an employee to specialise in Internet 
searches is outrageous. Because the Internet’s wheat-to-chaff 
ratio - the ratio of useful information to marketing tripe - is 
dropping, dedicating an IRL to finding the wheat in the chaff 
increasingly makes sense. And the hundreds of search engines 
available today can actually complicate Internet searches. 
Do you want every person in the company to have to learn 
which engine is best for a particular! search and how to 
best phrase a search query on each engine to get the most 
useful hits while keeping the number of hits small enough to 
be useful? An IRL could master the techniques for finding 
information on the Internet. 

We might have reached the point at which an Internet 
research librarian is a sufficiently complex and specialised job 
that it could become a profession. What do you think? What 
is your firm’s policy about how employees spend their time 
online? Do you already have an IRL? Drop me a line and let 
me know. □ 


www.itnews.c 
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The server ► 
consolidation 
approach is being 
sporadically 
implemented in a 
few large 
accounts in 
Australia 


NCR beefs up Teradata 

NCR's updated data warehouse product 
Teradata 6.0 comes with a number of new 
features to support more complex queries 
and a larger number of concurrent users 
but still remains easy to use. 

Enhancements to the Teradata 
Warehouse Suite include a suite of prod¬ 
ucts that enable parallel load, extract, 
and continuous Load functions; meta-data 
support for the industry standard XML 
interface and a Web browser interface. 

Teradata's database, V2R4, has built- 
in support for stored procedures which 
improves its ability to facilitate event- 
based decision making. It also features 
new OLAP and SQL extensions. 

In short, the features that have been 
built into this database are supposed to 
increase the system's limits to support 
more complex queries and a larger num¬ 
ber of concurrent users. 

This technology can support up to 4.2 
billion end users. 

"With this capacity, even the largest 
companies can connect all of their 
employees and even suppliers. To date, 
the Largest number of authorised users on 
an NCR system is more than 40,000 by a 
major manufacturer," said NCR in a pre¬ 
pared statement. 


Win2K cram guides released 

Need some help preparing for Microsoft's 
upcoming Windows 2000 MCSE certifica¬ 
tion exams? BrainBuzz has released its 
first Cramsession study guides for IT pro¬ 
fessionals. The free guides, designed to 
enhance instructor-led training, offer 
study tips, sample questions, exam details, 
and links to additional resources. The 
Win2K Server and Win2K Professional 
Cramsessions are available online at 
www.brainbuzz.com. 


Mixed feelings about server consolidation 

T he retro-trend away from the “servers everywhere” computing towards serve) 
consolidation is seeing some action in Australia. The key drivers of this trend are 
easier manageability and cost effectiveness, with concerns about reliability 
remote management and the logistics of consolidating servers being major detractors 
The server consolidation approach is being sporadically implemented in a few large 
accounts in Australia, said HP’s market development manager for NetServers Davie 
Booth. “Organisations are holding back because they have not determined what o: 
how to consolidate,” he stated. He explained that some organisations had a diverse 
range of operating systems in place and first needed to figure out how they were goinj 
to consolidate these. “Furthermore, remote management is not really easy with a con¬ 
solidated approach,” he pointed out 
There are also concerns about the reliabil¬ 
ity of consolidating servers on the Inte 
platform. “It’s like putting all your eggs it 
one basket - there is risk,” he added. 

Despite the difficulties involved, some 
feel that the benefits outweigh the risks 
Veritas’ general manager of systems engi¬ 
neering in Australia, Adrian Graham, said 
“For large organisations with many N1 
servers, it makes sense to consolidate 
servers doing similar type of work - sue! 
as file and print.” 

“Most business units do not want to take up the cost of individual servers. The 
overall cost savings are higher when using the consolidated approach,” he said. 

Graham admitted, however, that at this stage it would not be practical to combine, 
say, an SQL server with file and print servers due to the nature of the data access. 

When servers are consolidated, backup manageability becomes more simple as well. 
“There are vast mechanism improvements as it becomes simpler for the operator to 
work with the system,” he said. This contributes to a better recovery process. 

Also, IT directors today are more oriented towards working with the business 
rather than working for the business, said Graham. 

“The IT director is more involved on what is needed to create business apart from 
the traditional role of servicing the business group. They have also gained wisdom 
from working in an enterprise environment and are very conscious of delivery and cost 
effectiveness,” he added. 

IBM, Macromedia in Web partnership 

I BM and Macromedia have agreed to integrate each other’s Web development 
offerings into existing product lines to provide users with a more comprehensive 
Web development tool. 

Under the agreement, IBM will licence and distribute Macromedia’s Likeminds 
Personalisation Server together with Macromedia’s Flash, Freehand, Director and 
Fireworks products in future versions of its WebSphere software platform. 

Macromedia will licence and distribute a developer version of the IBM 
WebSphere Application Server with its Macromedia Dreamweaver and Dreamweaver 
UltraDev products. 

In addition to the product bundles, the agreement includes product integration 
and joint marketing efforts. 
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Mercury rising on Web site monitoring 

P roving there is life after the millennium bug, former Y2K testing apps developer 
Mercury Interactive, has turned its expertise to providing Web site performance 
testing and monitoring tools and services. 

The company’s four products in this area were introduced into Australia last 
nonth. These include Astra, a tool for testing Web services as they are built, Topaz, an 
end user experience simulation tool, and ActiveWatch and 
ActiveTest, Internet hosted services that provide similar func¬ 
tionality to Astra and Topaz without the same level of invest- 
i infrastructure and technical resources. 

According to Peter Lilley, Mercury Interactive’s techni- 
w cal marketing manager, while the Astra and Topaz prod- 
ucts are easy to use, end users can speed up the 
process by using the hosted applications. 

“You don’t need a large number of consul- 
: \ tants to implement the product. But a lack of 

p skills has the potential to blow out the imple- 

L mentation process. We provide hosted services 

*9* so that the skill level won’t be an issue,” he added. 

Lilley claims that by using the ActiveWatch and 
the ActiveTest services, clients are able to monitor and 
t their Web sites within a week of contracting a job. 
Mercury Interactive managing director Graham Sowden said: “The Astra and 
Topaz products would be more suitable for organisations who want to retain control 
)f these tools or for companies wanting to use the products to monitor internal net¬ 
works with no access to the Internet.” 

He also added that to provide its clients with a better service, the company was 
ncreasing its investments in points of presence (POP) and load farms. 





New tricks for Database 
Scanner 

The latest version of SAFESuite Database 
Scanner fully automates the process of 
securing data stored in Oracle, Microsoft 
SQL Server, and Sybase database servers 
running on UNIX, Windows NT and 
Windows 2000 servers. 

"Databases frequently maintain the 
most critical information assets of an 
organisation that help run today's e-busi¬ 
ness operations. 

It is extremely important to protect 
this foundation of information as quickly 
and easily as possible," said Steve 
Laskowski, managing director of Internet 
Security Systems' 1 Australia and New 
Zealand. 

New features ini Database Scanner 4.0 
include: 

•The ability to scan a database from 
the "outside" using a penetration test 
mode to check for vulnerabilities; 

•Improved integration with SAFEsuite 
Internet Scanner to locate databases on 


◄ Mercury 
Interactive’s 
tools test Web 
site response 
speeds for 
differing loads 


Security boost for Fusion 

P roginet has added 448 bit data encryption features to its file movement applica¬ 
tion Fusion to allay fears about data security. Hand in hand with the boost to its 
encryption capability comes a name change for the product. Proginet’s Fusion 
product is now known as CyberFusion. 

The name is perhaps more apt given that the 
idvent of electronic commerce is driving the 
iemand for encryption at the file level. “There are 
oads of people who are looking to use the 
’nternet but are afraid,” said Proginet’s senior sys¬ 
tems engineer, Michael McNamee. Private net¬ 
works are seen as being more secure but people 
ire getting more careful. Some companies even 
dace firewalls on internal networks to keep infor- 
tnation on different parts of the network secure. 

CyberFusion’s high level encryption gives such 
companies the assurance that the data cannot be 
compromised easily while still providing an easy to use file transfer mechanism. 

To make it more appealing to the enterprise market, the company has fitted the 
Windows NT version of CyberFusion with features such as remote administration, cen¬ 
tral management and failure notification. The product is also highly scaleable. 



the network and! auto-configure and 
launch Database Scanner to evaluate 
these discovered databases 

•New security jchecks for Oracle 8i, 
Sybase, and Microsoft SQL Server vulnera¬ 
bilities; 

•Support for the use of Windows 2000 
both as a client platform as well as the 
database server platform 

ISS claims that its new scanner cuts 
down the detection time of security 
breaches from days to minutes. 

Database Scanner 4.0 has a starting 
price of $1500 per MS SQL Server with up 
to 50 user licences. 

ISS partners serving the local market 
include ComTech Communications, Citadel, 
Alpha West, CDM and Wang New Zealand. 


-4 Michael 
McNamee 

NT version of 
CyberFusion 
comes with 
remote adminis¬ 
tration and fail¬ 
ure notification 
features 
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Increased ► 
Linux use is 
providing some 
relief for systems 
integrators strug¬ 
gling to get the 
maximum output 
from the lowest 
CPU speed 


AMD draws level with Intel 

After steadily hammering out increases in 
clock speed for almost a year, AMD has at 
least matched Intel in terms of perfor¬ 
mance and availability. Architecturally, the 
switch to full-speed on-chip SRAM cache 
for AMD's new Duron and Thunderbird 
chips, places the products roughly on a par 
with the Celeron and Coppermine, which 
feature on-chip caches as well. 

The Thunderbird features 750MHz to 
1GHz clock speed, while the Duron can 
achieve clock speeds between the 600 to 
700MHz range. 

That should help eliminate a perfor¬ 
mance gap that occurred when the 
Athlon's slower off-chip cache was 
matched against Pentium III processors 
running above 900 MHz. 


More Penguin sightings 

L inux usage at the server level is picking up 
among small companies in Australia, 
although it might be a while before the 
operating system makes its presence felt at the 
desktop level. 

Factors that are driving the uptake of Linux 
distributions are low costs of implementations, 
ease of use and stability of the Linux boxes. 

Tilda Communications Sydney based 
director Jason Mumbulla said the rate of 
Linux pickup has increased since last 
year. Most of these installations are in 
small companies with less than 
20 people. 

“Most companies we deal with 
just want a mail server [or a file 
server] and they want the cheapest 
option. So long as it runs and it is easy to use 
they don’t care what’s on the server,” he said. A lot of ISPs, locally and globally, are alsc 
using the Linux platform. 

Aaron Gibby, director of systems integrator Jam Networking, said thai 
setting up an NT server running Exchange and proxy servers, togethei 
with the cost of additional licences, could come up to $16,000 a server. 

“You could do exactly the same thing using a $1500 Celeron PC run¬ 
ning Linux,” he added. 

Users get a faster turnaround when it comes to fixing security issues 
with Linux. “Security issues with Microsoft takes till the next Service 
Pack to be resolved. With Linux you could get into a newsgroup and have 
it fixed within 24 hours,” he elaborated. 

Minimum hardware specifications for Linux to run smoothly is much 
lower than an NT system. This provides some relief for system integra¬ 
tors struggling to get the maximum output from the lowest CPU speed. 

New developments are also making it easier for existing NT installa¬ 
tions to move on to Linux. “HP, for instance, has come out with soft¬ 
ware that gets Outlook features such as scheduling working on Linux,” 
said Gibby. 

Mumbulla added that such changes are seamless to the end-user who 
would, at the most, notice an increased level of stability in the system. 

Mumbulla agrees that Linux works best in the server environment. “It 
was developed by programmers for themselves. They developed this 
because they needed to advance and put features that they needed into it. 
So people with programming backgrounds would be much more com¬ 
fortable using it than a non technical person,” he explained. 

Both Gibby and Mumbulla are confident that Linux will increasingly 
be seen at the desktop as well. 

This will be driven by the cost effectiveness of the platform and easy 
to use installation features that make it easier for the non-technical user. 
Application development initiatives from Linux vendors such as SuSE 
and Corel are also doing much to drive the adoption of the platform at 
the desktop level. 
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\mazon drops Sun, Compaq for HP 

Ik mazon.com has picked Hewlett-Packard as its primary infrastructure provider, 
migrating away from Compaq Computer and Sun Microsystems. 

The news is a blow particularly to Compaq. Amazon.com had previously 
major user of the Compaq Alpha server and was one of Compaq’s few high- 
rofile customers for its RISC system. 

The announcement is noteworthy because Amazon.com seldom provides details 
its technology infrastructure, preferring to protect those details as closely held 
trade secrets. 

“HP becomes the primary Internet infra¬ 
structure provider for Amazon.com and will 
supply 90 percent of their applicable infra¬ 
structure requirements,” HP said. HP will 
supply Windows, HP/UX, and Linux 
servers, along with storage and printers, as 
well as PCs for Amazon.com’s employees. 
HP said it will also become an “anchor ten¬ 
ant” in Amazon.com’s electronics store. 

HP will use its Amazon.com relationship 
to attempt to convince other dot-coms to 
use its technology, said Rich Partridge, an 
analyst at D.H. Brown Associates. “HP is 
counter the fact that Sun is making offers you 
ft refuse to places like eBay,” Partridge added. 

Online auctioneer eBay recently renewed its relationship with Sun, despite multi- 
>le service outages last year which had led to speculation that eBay might dump Sun 
another vendor. In the quest to win marquee customers, vendors will often offer 
teep discounts or even give systems away to respected businesses. However, Partridge 
aid he believes that HP offered Amazon.com a fair price. “HP obviously spent a lot 
time putting together a package that would delight Amazon,” Partridge said. 

HP and Amazon.com declined to discuss specifics of the deal. 
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Storage device for tight spaces 

Maxtor's new compact MaxAttach NAS 
4000 storage appliances support Linux, 
Unix and Windows platforms in addition 
to providing higher capacity storage. 

Each individual unit fits into industry 
standard 19-inch racks and is 1.75 inches 
(4.5cm) high. It is fitted with Maxtor 
DiamondMax Plus 40 7200 rpm hard dri¬ 
ves and can contain up to 128MB syn¬ 
chronous dynamic RAM (SDRAM). 

The MaxAttach comes in 40, 80 and 
160GB storage configurations. 

Retail prices for the MaxAttach NAS 
4000 starts at $3370. This includes a 
one-year hardware warranty and service 
guarantee. 

Linux drivers for 3Com's NICs 

3Com is releasing Linux network drivers for 
use with its latest EtherLink 10/100 PCI 
network interface cards. The new drivers, 
downloadable free of charge from 3Com, 
will give Linux users a networked solution 
for sharing files, 1 printers, and other 
resources. The drivers are backed by 3Com 
technical support and released under the 
terms of the GNU General Public Licence. 


etwork reports speak 


for themselves. 



bTrends® Enterprise Solutions give you 
i facts about the usage of your network, 
d in a format presentable to others. So 
Li can make plans and changes based on 
ts, not an experience. 

ntranet pages viewed (web reporting) 

JRLs visited (proxy reporting) 

3andwidth usage (firewall reporting) 

Disk capacity remaining (device monitoring) 

Server updates needed (security analysis) 
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News Line 



Palm Pilot leaps to server 

With a speed that can only make Microsoft 
shudder, the Palm Pilot is becoming a 
must-have business tool, and now it's 
found its way to the server. 

Palm has released software that lets a 
Palm Pilot synch up with Windows NT 
servers, literally putting up-to-the-minute 
corporate data in employees' hands. 

Palm HotSync server software provides 
management services such as centralised 
data backup and restoration, application 
deployment, configuration, and usage 
tracking. Packaged with the software is a 
Microsoft Exchange conduit, which inte¬ 
grates Exchange e-mail and calendar func- 



unit of TriPoint Global 
Communications, a supplier of satellite 
and wireless communications products 
and services, participated in beta testing 
of the Palm HotSync server. VertexRSI net¬ 
work administrator Jason Menear gave the 
software to some sales staff road warriors 
for a month to see if it could keep them 
in better touch with corporate databases. 
Menear said VertexRSI was impressed with 
the way in which the software integrated 
the Palm OS with Microsoft Exchange 
applications and is ready to buy it. 

The server software and Microsoft 
Exchange conduit are available through 
Palm resellers. Pricing starts at US$2,400 
for up to five users for the server soft¬ 
ware, and the Microsoft conduit begins at 
US$330 for up to five users. 


High Availability market hots up 

I DC projections indicate that the HA server market grew 30.2 percent in 199' 
and will reach 35.5 percent growth in 2003. According to the report, this 
ket segment is heating up and will grow from $63.3 billion in 1999 to $85T 
billion in 2003. 

The report cites improved technology and the ever-increasing demands that 
variety of applications - including Internet, scientific computing, and transactioi 
systems - make on servers and OSes as the reasons for this unusual growth in a rel 
atively stagnant market. 

Geoffrey Dutton, the IDC analyst reporting these results, finds that UNIX is sti 
the most popular OS for servers; IDC expects this preference to continue. The firn 
projects that Windows 2000 and Windows NT’s share of the overall server marke 
will increase significantly, from 14 percent of revenues in 1999 to 27 percent ii 
2003. Win2K and NT have a small percentage of today’s HA systems with few 
dors selling fault-tolerant NT systems. Few vendors offer AL2, AL3, or AL4 system 
using 32-bit Intel architecture. Among those vendors’ products are Sequent’ 
NUMA Center (from two clusters to 64 nodes) and the upcoming Stratus ftServe 
series. Stratus will make five nines available for an entry point of $30,000. IDC co 
eludes “the server market exhibits high price elasticity, and HA Windows servers 
attractive price points will be able to tap into pent-up demand. 

International Data Corporation (IDC) has issued its annual high-availabilit 
(HA) server marketplace survey by category for 1997 through 
to 2003. 

IDC defines four different availability levels (ALs) in 
server systems: AL4 is transparent to the user, and involves 
no interruption of work, no transactions lost, and no degra- ■ 
dation in performance; the system provides 100 percent t H 
component and functional redundancy. In AL3, the user 
remains online, the current transaction might need I 
restarting, and the user might experience perfor¬ 
mance degradation; automatic failover transfers 
user sessions and workload to backup compo¬ 
nents and multiple system connections to disks. 

AL2 interrupts the user (who can log back on), 
and the user might have to re-run some trans- A 
actions from the journal file and might expe- jM 
rience performance degradation; the system 
transfers user work to backup components 
and multiple system access to disks. In 
AL1, work stops, an uncontrolled shut¬ 
down occurs, but the system maint 
integrity; the system uses disk mirroring 
RAID and a log-based or journal file system 
for identification and recovery on incomplete 
and in-process transactions (an incomplete 
transaction might require re-entry). 

Using the AL definitions, IDC claims that AL1 
offers 99.9 percent - three nines - uptime; AL2 offers four nines uptime and AL3 
offers five nines. At 99.999 percent uptime, your server is down only about 5 min¬ 
utes a year. AL4 servers will failover in a way that the user won’t notice. 
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Firewalls from Microsoft 

Microsoft is entering the firewall market. 
The software company has unveiled 
Internet Security and Acceleration (ISA) 
Server 2000, which provides multilevel 
firewall protection and Web caching func¬ 
tions to speed user access to the 
Internet. 

The latest addition to the Windows 
DNA 2000 platform, ISA utilises all of the 
control, manageability, and security fea¬ 
tures of the Windows 2000 operating sys¬ 
tem, according to Nevet Basker, a man¬ 
ager of business development at 
Microsoft. ISA was announced at Tech-Ed 
2000 in the US. 

ISA is designed to address two critical 
e-business needs: the need for security 
and network performance, Basker said. 

Typical firewalls and cache servers are 
thought of as two separate functions. 
"Both sit at the edge of the network, on 
two separate machines, managed by two 
different IT administrators," Basker said. 

With ISA, both functions are on the 
same box, she added. 

The ISA firewall secures private net¬ 
works and Web sites by ensuring that 
only traffic that conforms to corporate 
usage policy can pass into or out of 
organisations. 

The firewall includes stateful inspec¬ 
tion, dynamic IP filtering, and data- 
aware application filters. 

Web server administrators can use 
ISA's cache function to provide a front- 
end to a Web farm or e-commerce appli¬ 
cation to offload processing from the Web 
servers and distribute content to end 
users. ISA Server 2000 includes high-per¬ 
formance RAM caching and disk caching 
and supports CARP for scaling, hierarchi¬ 
cal caching, and scheduled content 
download. 


Win2K hobbled by server apps delay 

T he server applications Microsoft is counting on to boost Windows 2000 int 
enterprise use will not start trickling out until late this year, a company exec 
utive has said. 

The seven server applications will begin rolling out with Exchange Server 2001 
followed closely by SQL Server; the Internet Security and Acceleration Server, th 
follow-on product to Microsoft’s existing Proxy Server; and Host Integration serve 
said Stan Sorensen, group product manager of server applications at Microsoft. 

Needless to say, those target dates are late, pushed back by the tardiness < 
Windows 2000 itself, which formally shipped in February after repeated delays. 

Pricing on the servers was not disclosed, hut the price of Exchange Serve 
Microsoft’s messaging and groupware platform, should be out soon. There wil 
however, be a change to the pricing model, at least for Exchange Server. Microso 
is breaking out some functionality, such as conferencing, into a separate conferenc 
ing server product. Although there will be a charge for that server software, there wi 
be no additional client-access licence fee for Exchange customers who want to u: 
the conferencing capability, Sorensen said. 

Microsoft unveiled the product road map and gave a glowing status report o 
Windows 2000 at its annual TechEd event. Group vice president Bob Muglia sai 
more than 1.5 million copies of Windows 2000 server had sold and there was noi 
a stable of 8500 shipping applications. Muglia also re-stressed Microsoft’s manti 
that Windows 2000 is by far the most reliable Windows product ever. 

That, however, begged the point, some said. They maintained that eve 
Wndows proponents say Windows NT server 4.0 significantly lags Su 
Microsystems’ Solaris, and even Linux, in reliability. Sorensen said there is a percep 
tion that Windows NT (now called Windows 2000) had reboot and other issues an 
Microsoft has to prove its reliability and scalability to customers. 

“To be perfectly honest, we have a lot of work to do to change the perception, 

Microsoft fixes 51 IP bug 

M icrosoft has quiedy fixed the 51 IP bug in Windows 2000 that came to ligt 
earlier this year thanks to BugNet and Winlnfo. 

The 51 IP bug affects Windows 2000 Server machines that are set up s 
domain controllers, special systems on a Windows network designed to store and main 
tain logon information for users and other Active Directory resources. On these sy: 
terns, it is impossible to add more than 51 IP addresses to the system, regardless of hot 
many network controllers are installed. It’s a rare setup to be sure, but Microsoft engi 
neers I’ve spoken with have acknowledged that the company was aware of the limits 
tion before Windows 2000 went gold and, perhaps more damaging, ignored th 
problem when customers began complaining in March. 

Because of the infrequency of the bug, Microsoft is requiring customers that neei 
the fix to contact Microsoft Product Support Services, though the fix will also b 
included in the “next” Windows 2000 Service Pack. However, NTBugtraq has als 
found a workaround that solves the problem: Simply remove the IP addresses from th 
pool of IP addresses that DNS can listen on, and configure it to listen on only one I] 
address. When you add IPs to a system, DNS will normally listen for requests on eacl 
of those addresses unless you manually remove them. 

For more information about the 51 IP bug, go to http://support.microsoft.com/sup 
port/kb/articles/Q258/8/l l.asp 
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Ethernet controller inside 

Intel is to integrate a Fast Ethernet con¬ 
troller into its next-generation PC 
chipset the 820E. 

The LAN controller resides inside 
Intel's new I/O Controller Hub, called 
ICH2, which can handle 10/100 
megabit-per-second home network con¬ 
nections. Intel disclosed the design dur¬ 
ing the Computex 2000 trade show. 

"With the rapid growth of Internet 
and intranet usage, networking has 
become an integral part of the PC plat¬ 
form," said Tim Dunn, general manager 
of Intel's LAN Access Division. "By inte¬ 
grating our Intel PRO/lOO Fast Ethernet 
controller directly into the chipset, Intel 
is providing PC manufacturers with a 
reliable, cost-effective connectivity 
solution for their desktop systems." 

Intel's first chipset using the ICH2 
controller is the 820E, which was also 
introduced at the same time. In addition 
to the ICH2 controller, the 820E uses the 
same Rambus DRAM memory controller 
hub (MCH) found on the original Intel 
820 chip set introduced in November 
last year. 


Household Web spend grows 

A ussies are warming to the idea of spending online with the number of adul 
shopping online almost doubling from 1998 to 1999, according to th 
Australian Bureau of Statistics. 

The latest ABS survey into home computer use, Household Use c 
Information Technology, Australia 1999, found that last year 5 percent of Australia 
adults used the Internet to shop, up from around 3 percent in 1998. 

“Although the number of Australians who use the Internet to shop, bank or pa 
bills is low, the proportions are growing. Throughout 1999, five percent of Australia 
adults used the Internet to purchase or order goods and services for their own privat 
use, almost double the proportion reported for 1998,” the ABS said in a press releasi 
A smaller proportion of adults, only three percent, paid bills or banked on the Wei 
But Australians are warming to online bill payment and banking at a faster rate tha 
shopping online with the number of adults using the Web for these more than dot 
bling from 1998 to 1999. 

The most popular items bought online continue to be books, magazines and con 
puter software and equipment. 5.6 million Australian adults (41 percent of the adu 
population) accessed the Internet during 1999, compared to 4.2 million, or 32 pe 
cent in 1998. 

Household access to the Internet is now growing at a greater rate than househol 
access to computers. In 1999, 22 percent of Australian households had home Interne 
access while 48 percent had access to a computer at home. These figures were up 6 pe: 
cent and 3 percent respectively from 1998 to 1999. 

Metropolitan areas dominated home computer and Internet use with 52 percent ( 
city households, compared to 41 percent of rural and regional households havin 
access to a home computer. 26 percent of city households, compared to 15 percent ( 
rural and regional households had access to the Web in 1999. 

Males also beat out females in accessing the Web, coming in at 45 and 37 percen 
respectively. 72 percent of 18-24 year olds accessed the Web during 1999, domina 
ing the battle of the ages. And high income earners ($80,000 or more) were sti 
among the most likely to access the Web with 73 percent of people in this bracke 
jumping online. 
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Your network is only as available as your power 

Introducing Smart-UPS RM: all the reliability of Smart-UPS plus longer runtime in a space saving 2U design 


Although today's networking equipment 
is more reliable than ever, there's still 
one element of your enterprise that can't 
be counted on: power. Momentary 
surges, sags or blackouts can result in 
data loss and system downtime. In a 
study by Energy Australia*, the average 
power outage in the Sydney and Hunter 
regions was 54.5 minutes, occurring 2.3 
times a year. Today's business networks 
can't tolerate 2 hours of downtime which 
is why APC power protection is a critical 
component in network availability. 

Servers are the foundation of the net¬ 
work and require the highest level of 
power protection available. When it 
comes to network-grade power protec¬ 
tion, 3-out-of-4 network managers world¬ 



wide choose award-winning APC Smart- 
UPS and PowerChute® plus software. 


Still the best of Smart-UPS 

Maximise availability and system reliability with 
award-winning Smart-UPS features such as: 

• Surge suppression and lightning protection 

• PowerChute plus auto shutdown software, 
providing UPS configuration and control to 



Smart-UPS are also available in tower units from 420 to 5000WA 


• Customise and manage your UPS with APC 
SmartSlot accessories. Control network power 
no matter where you are with PowerNet’" 
SNMP Adapter, providing remote shut down 
or reboot of connected equipment. 

New Smart-UPS RM 2U features include: 

Lunger Runtime to keep your system safe 

Compared to their 3U predecessors at full load, 

the Smart-UPS 2U RM 1000 has over 40% and 

2U design takes less of your valuable space 

Smart-UPS 2U RM saves your valuable rack 

space with 30% less rack height and will still 

New Replacement Battery Chassis Tray 

• Hot-swapping batteries is now faster and easier. 
Contained in a new chassis you will never need 


Other new battery features include: 

• A djsconnect recognition with audible, 
visual, Web and SNMP notification 

• Temperature compensated battery charging, pre- 
vents damage in poor environmental conditions. 

• The; battery connector is now at the front of the 
chassis tray making connection easy. 

These new and improved features at a 
competitive price make the Smart-UPS 2U 
rack mount an excellent addition to your power 
protection solution. Contact APC Australia today 
and discover why over 8 million customers 
world-wide already rely on APC's products and 
comprehensive end-to-end Global Services. 



Legendary Reliability" 




City/Town: 


Postal Code:_Country: 

Phone:_ 

Fax:_ 


How many PCs do you want to protect? _ 
How many seivers do you want to protect? 


Register now on http://promo.apcc.com and enter code 48151k 
or fax now on (02) 9955 2844 or call 1800 652 725 


FREE Smart-UPS RM 
product information 

HU YES! Please send me FREE APC 
Smart-UPS RM product information. 

HU YES! I'm interested in purchasing 
APC Smart-UPS RM. Please have an 
APC representative contact me today! 

www.apcc.com 



APC Australia: Level 27 Northpoint, 100 Miller Street, North Sydney, 2060 • Tel: (02) 9955 9366 • Fax: (02) 9955 2844 



















Resource 

Administer your Windows NT 4.0 system from afar 




Roundup 


S ystems administrators who rarely have time to visit each 
machine in a network need Windows NT Server 4.0 
administration tools that can execute complex scripts on 
everal remote computers simultaneously. For some adminis- 
rators, remote-control packages such as Symantec’s pcAny- 
diere or Netopia’s Timbuktu Pro are solutions. Such 
emote-control applications work best for taking over one PC, 
llowing one-on-one interaction to guide a user through a com- 
>licated task, accomplish one-off configuration, or troubleshoot 
asks that you can’t accomplish remotely through scripting. 

However, my goal is to perform every administrative task 
cross many machines simultaneously from the command line 
vithin a scripted environment. To accomplish that goal, I use 
he remote-administration tools in the Microsoft Windows NT 
ierver 4.0 Resource Kit, including Supplement 4. For those of 
r ou who have similar goals, I share a list of the tools that I’ve 
bund most useful in my day-to-day administrative tasks. 

Vddusers 

Vddusers (addusers.exe), a command-line utility for adding 
iser accounts and global and local groups into the NT Server 
1.0 SAM, works with the domain controller SAM or a mem- 
>er server or workstation. Addusers accepts a file (i.e., the list of 
iser accounts or groups you want to import) in a particular for- 
nat as input. The command 

iddusers WmyPDC /c userlist.txt 

Ldds the users and groups in the userlist.txt file to myPDC. 
The Ic option tells Addusers to create new user accounts as the 


input file specifies them. You can also use the Id option to 
dump users to a file from the SAM. The resulting file has the 
correct format for import. 

You can use Addusers to populate a test domain with mul¬ 
tiple accounts or to dump the SAM’s contents for duplication 
elsewhere. When you use the dump option for an account, 
Addusers doesn’t retain the account’s domain SID. The dump 
option simply dumps to text the user’s name and associated 
account properties. 

Auditpol 

Auditpol (auditpol.exe) lets you set domain or local SAM audit 
policy for a local or remote machine. (You can also set the audit 
policy from User Manager/Policies/Audit.) When you direct 
the Auditpol command to the PDC in a domain, the com¬ 
mand sets audit policy for the entire domain. You can choose 
only one option for each audit category; the categories are the 
same categories as those in User Manager/Policies/Audit. For 
example, if you enable logon auditing, yob can specify auditing 
on successful logon, auditing on failed logon, or both. 

The command 

auditpol Wservera /enable /logondailure /samdailure 

changes the audit policy on server servera. If servera were a 
PDC, the change would affect the audit policy on the entire 
domain. The /enable parameter enables the auditing func¬ 
tion. The /logomfailure parameter audiits logon and logoff 
events for failed events only. The /samifailure policy audits 
attempted SAM changes that were failed events. If the 
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administrator’s attempt to delete a user account failed 
because of insufficient privileges, the /samifailure audit pol¬ 
icy would trigger a security event. 

Browmon 

Browmon (browmon.exe), a GUI utility, lets you monitor the 
browser status on your local subnet for each network transport. 
You can identify the master and backup browsers for your local 
subnet, examine their browse lists, and troubleshoot browsing 
problems. Browmon can help you find a problems source if 
you notice that, while you’re browsing your networks, some 
machines don’t appear on the browse list in Network Neigh¬ 
borhood. You can use Browmon to identify the master and 
backup browser machines on your subnet. Then, you can 
examine the browse lists for the master and backup machines 
and narrow your problem by determining which master or 
backup browser is missing one or more machines from its 
browse list. Browmon reports browser status only on the sub¬ 
net where it’s running, and the tool doesn’t report information 
from remote subnets unless the machine running Browmon is 
physically connected to remote subnets. 

Browstat 

Browstat (browstat.exe) and Browmon have similar functions, 
but Browstat also provides statistics about browser flags. Every 
NetBIOS machine in your network has flags that identify a role 
the machine plays (for example server, workstation, time 
server). So, if you use the resource kit’s Time Service, Browstat 
can tell you which servers advertise themselves as primary time 
servers. The command 

browstat view NetBT_ELNK3 

displays a list of machines on transport NetBT_ELNK3 and 
the machines’ NetBIOS flags. (ELNK3 is the NIC adaptor’s 
name.) Browstat comes with several other browser-related com¬ 
mands, including the ability to force a browser election on a 
remote subnet (using the elect option) or the ability to stop a 
master browser’s operation (using the tickle option), which 
might be helpful when you use Browmon to troubleshoot 
browsing problems. Browstat often requires you to type the 
transport name you’re asking about because the browser main¬ 
tains separate lists on each transport (for example TCP/IP, 
NWLink, NetBEUI). To get the default transport’s name, use 
the Browstat Status command. 

Compreg 

Compreg (compreg.exe) lets you compare Registry key con¬ 
tents of local and remote machines. For example, to ensure that 
two machines have the same default user settings for desktop 
preferences, you would type 

compreg "us\.default\control panel\desktop” Wremotews 

The example compares the contents of the .default\control 


panel\desktop key under the HKEY_USERS (us) Registr 
subtree on a local machine with the same key on remot 
machine remotews. Similarly, the command could have sped 
fied two remote machines by including a Uniform Namin| 
Convention (UNC) path in front of the Registry path (fo 
example Wws2\us\.default\control paneMesktop). 

Delprof 

Delprof (delprof.exe) lets you delete cached profiles from 
local or remote machine. Delprof looks for cached profiles ii 
the HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft 
WindowsNT\CurrentVersion\ProfileList Registry key. Del 
prof’s default behaviour is to prompt you to delete all inac 
live profiles (i.e., profiles that no one has used for a specific 
time). To make Delprof prompt you for each profile, use th 
Ip parameter. To set the number of days after which Delpro 
considers an unused profile to be inactive, use the Id para 
meter. In the example 

delprof /p /c:servera /d:10 

Delprof deletes all cached profiles on servera that no one ha 
used in 10 days. The Ip parameter tells Delprof to prompt yoi 
to confirm each profile’s deletion. Delprof won’t return an 
information to you when all system profiles are active. 

Occasionally, you might find a cached profile that Del 
prof misses and that you can’t delete manually or with othe 
tools. A bug in NT 4.0 can let a cached profile (specificall) 
the profiles ntuser.dat file) remain locked even though th 
user has logged off. The easy solution is to reboot th 
machine, unless you can determine which process locked th 
file. For example, the sound device on some Compaq work 
stations can lock the profile’s ntuser.dat file. In this case, yoi 
can usually free the file and delete the profile if you stop th 
sound device within Control Panel. 

Dhcpcmd 

Dhcpcmd (dhcpcmd.exe), which lets you view and manag< 
DHCP servers, can list active leases on a scope, create nev 
scopes, add or change scope or global options, and modify 
serverwide parameters. The command 

dhcpcmd 192.168.1.1 enumclients 192.168.20.0 -v 

creates a verbose listing of active leases on a particular scope 
The enumclients option tells Dhcpcmd to list all active lease: 
on the scope I’ve specified. In the example, 192.168.1.1 is th< 
DHCP server’s IP address, and 192.168.20.0 is the scope sub 
net on which the command lists active leases. The -v optior 
specifies that I want verbose output. 

Dhcploc 

Dhcploc (dhcploc.exe) helps you detect rogue DHCP servers 
In the command, you provide a list of IP addresses for DHCI 
servers, then Dhcploc pings the DHCP servers and returns ; 
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list of responses. The command 

dhcploc-p 192.168.1.20 "192.168.1.1 192.168.20.1" 

executes a Dhcploc command on the interface that has an IP 
address of 192.168.1.20. The first address in the command line 
is typically the address of the machine from which you’re run¬ 
ning the command. The IP addresses in quotation marks are 
addresses for authorised servers. If the responses aren’t on the 
valid-server list, the responding servers are rogues. The -p 
option tells Dhcploc not to display responses from valid servers 
you’ve specified in the list. Thus, you can assume any responses 
you get are rogues. The utility also can send alerts to specified 
users (at intervals you determine) when Dhcploc detects 
rogues. To send alerts, use the -a and -I options. The command 

dhcploc -p 192.168.1.20"192.168.1.1 192.168.20.1" 
-afadministrator" -hi 800 

sends an alert to the administrator account (-a option) every 30 
minutes (-1 option in seconds). 

Dhcploc uses broadcast-based DHCP discover packets to 
determine which DHCP servers respond, and the way your 
network forwards these broadcasts can limit the utility’s effec¬ 
tiveness. In a routed network, you need to configure your net¬ 
work routers to forward DHCP discover packets to all subnets 
that might have rogue DHCP servers. If this configuration isn’t 
practical, you might use a tool such as the NT scheduler service 
to run a Dhcploc instance on a workstation on each subnet. 

Dommon 

Dommon (dommon.exe), a GUI utility, lets you monitor the 
secure-channel trust connections between domain con¬ 
trollers in NT 4.0 domains. Dommon provides a bird’s-eye 
view of all domain controllers and their status in all of your 
trusted domains, letting you troubleshoot trust problems 
and identify domain controllers that break secure channel 
connections. If you’ve ever tried logging on to a domain from 
a workstation or server and received the message No logon 
servers available to service your request, you might find 
Dommon useful in tracking the problem. Generally, this 
error happens because of a failed secure-channel connection 
between a BDC and the PDC. Dommon can help you find 
this problem by showing the status of all domain controllers 
in a domain, or even across domain trusts. In large networks, 
Dommon can take several minutes to list all trusted domain 
connections to all of your domain controllers. If you detect a 
problem, I recommend using Nlmon (nlmon.exe) or Nltest 
(nltest.exe) to pinpoint the source. 

Dumpel 

Dumpel (dumpel.exe) uses filter information that you provide 
to dump a local or remote NT event log’s contents to a file. 
Dumpel is a command-line version of NT Event Viewer’s fil¬ 
tering and Save As function. The command 


dumpel -d 5 -e 515 -m Security -l security -s remote 
>remotesecurity.log 

dumps the Security event log from a remote machine callec 
remote (-s option), filtering for the past 5 days (-d option) or 
event ID 515 (-e option). In the example, the -m option spec 
ifies the NT subsystem that triggered event ID 515. If yoi 
specify -e, you also need to specify -m. The -1 security optior 
specifies that I want to dump events from the Security even 
log, rather than from the Application or System logs. In th< 
example, I use the DOS redirection operator (>) to redirec 
Dumpel’s output to the remotesecurity.log file. Dumpel pro 
vides the -f option to redirect output to a file, but -f doesn’ 
appear to work correcdy in this version of the tool. 

Fcopy 

Fcopy (fcopy.exe) performs multithreaded, reliable file copie 
between multiple systems. You need to install Microsoft Mes 
sage Queue Server (MSMQ) on all systems that use Fcopy 
MSMQ guarantees that the system reliably copies files ove 
intermittent network links, making Fcopy robust for copying 
files to dial-up or "WAN-based devices. The command 

fcopy \\source\temp\*.* \\destination\temp /s /o 

copies the source files to the destination system. The /: 
option instructs Fcopy to copy each source file, and /( 
specifies compression. 

Fcopy supports copying of NTFS permissions. It also com 
presses and encrypts, and it can validate checksums to ensure 
that it doesn’t copy files that already exist at the destination 
Fcopy requires three files: fcopy.exe for the client, fcopysrv.exe 
for the server, and fcopy.dll for a DLL. You need to install these 
three files on source and destination systems. 

Findgrp 

Findgrp (findgrp.exe) lets you trace a particular user’s grouf 
membership. For example, suppose you’re trying to track 
down the ultimate permissions a user has over a resource. A 
local group’s permission to use that resource might hide the 
fact that the particular user’s global group membership also 
allows access to the resource. Findgrp can find the user’s 
global group membership and direct and indirect local group 
membership. The command 

findgrp domaina domainb\joeuser 

checks domainb\joeuser’s group membership in domaina. 

Getmac 

Getmac (getmac.exe) finds the media access control (MAC) 
address and transport name for a local or remote machine. This 
information is useful if you use Network Monitor to view net¬ 
work traffic and need a machine’s MAC address to establish a 
filter. The command 
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getmac Wmachinea 

retrieves the MAC address and transport name for machinea. 

Getsid 

Getsid (getsid.exe) lets you resolve usernames to their SIDs. 
You need to enter two account names because Getsid compares 
SIDs on two machines. However, Getsid can resolve a single 
account if you enter that account twice. For example, 

getsid Wpdca joeuser Wpdca joeuser 

returns joeuser’s SID from the pdca domain controller. If you 
specify a domain controller as the server, Getsid returns the 
account SID for the user’s domain account. 

The command 

getsid Wworkstation administrator Wworkstation2 
administrator 

compares the local administrator account SIDs for two work¬ 
stations. You’ll find this technique handy if you use cloning 
software to install NT Workstation 4.0 and want to verify that 
the SIDs change properly from one machine to another. Get¬ 
sid will show identical administrator account SIDs if your 
cloning software failed to properly generate a new SID. 

Global 

Global (global.exe) is a command-line utility that reveals the 
membership list for global groups in a domain. For example, 
the command 

global "Domain Users" WDC1 

lists the members of the domain users group in domain DC1. 
The Global utility gives you a quick method for determining 
whether a user is a member of a particular group. 

Local 

Local (local.exe) generates the membership list for local 
groups in a domain, server, or workstation setup. 
For example, local administrators Wworkstationa lists mem¬ 
bers of the local administrators group for remote worksta¬ 
tion workstationa. However, Local doesn’t return local 
group members’ Fully Qualified Domain Names 
(FQDNs). For example, if domaina\joeuser and 
domainb\joeuser are members of a local group called users. 
Local will return two instances of joeuser without specify¬ 
ing their domain membership. 

Logevent 

Logevent (logevent.exe) lets you generate event-log events on 
local or remote machines. Events that you generate using 
Logevent show up only in the Application event log; you can’t 
choose to log the events elsewhere. The command 


logevent -m Wmypc -s -e -c 9999 "Danger Will Robinson" 

creates an error event on remote machine mypc with a 999 
event category and some description text. 

You might find Logevent useful in conjunction with a scrip 
you’ve written to perform an installation task on a group o 
machines. Logevent lets you record in a central location whethe 
the installation completes successfully for each machine. 

Netdom 

Netdom (netdom.exe) can perform a variety of Nedogon 
related functions, such as resetting the secure-channel connec 
tion on a machine in a domain and adding and deletin 
machine accounts. After you add a machine account, you cal 
have the machine join the domain without rebooting (if yoi 
use the network identification user interface—UI—to add 
machine to a domain, you must reboot the machine). Fo 
example, to create a machine account for mypc and join th 
machine to domaina, you would execute the commands 

netdom /domaimdomaina member mypc /add 
netdom /domaimdomaina member mypc /joindomain 

Netsvc 

Netsvc (netsvc.exe) lets you start, stop, and query the status o 
local or remote services. When specifying a service, you can us 
either the full display name (for example “Windows Time Ser 
vice”) or the service name that appears in the Registry (fo 
example w32time). You need to use quotation marks to enclos 
service names that include spaces. The command 

netsvc w32time Wmypc /query 

queries the status of the w32time service on machine mypc. 

Netwatch 

Nerwatch (netwatch.exe), a GUI utility, lets you monitoJ 
who accesses shares and opens files on local or remote sysi 
terns. You can use this tool to keep track of who connect! 
remotely to a workstation. You can also use Netwatch tc 
quickly view shares, hidden or not, available on a remote 
machine. However, if you operate Netwatch on a server with 
many users, it refreshes so frequently that the view is useless 

Nlmon 

Nlmon (nlmon.exe) runs constandy and monitors the trusl 
relationships between domains, and optionally, all of theii 
trusted domains. For example, on a system with resourcea 
resourceb, and resourcec domains, the command 

nlmon /domainlishresourcea. 
resourceb.resourcec /montrushyes /updated 

monitors trusts between the resource domains and their mas¬ 
ter domains every 5 minutes and reports problems to the 
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LISTING 1: Script to Manipulate a Registry Value 


reg query HKCU\Environment\Path \\mypc 

REM errorlevel 2 means the value Path was not found in HKEY_CURRENT_USER 
if errorlevel 2 goto add 
goto exit 
:add 

reg add HKCU\Environment\Path=%userprofile%\desl<top \\mypc 
:exit 

screen. You can use the redirection operator to redirect out- 


Nltest 

Nltest (nltest.exe) lets you test functionality related to NT’s 
Netlogon process. Netlogon performs several tasks, includ¬ 
ing managing the secure-channel connections between 
machines in a domain. My favourite use for Nltest is to 
determine how many bad-password attempts a user account 
has and the date and time the user last authenticated to a 
domain controller. The command 


machines and you’ve set up elaborate share permissions tha 
are difficult to duplicate manually. The command 

permcopy Wservera public Wserverb public-new 

copies share permissions from servera’s public share t 
serverb’s public-new share. Don’t try to use Permcopy to cop 
permissions on the administrative shares that NT establish^ 
by default (for example c$, admin$). Permcopy can caus 
problems with your system if you try to copy the administra 
tive shares, which use special permissions. 

Pulist 

Pulist (pulist.exe) lets you list the processes running on a loa 
or remote system, associated process identifiers (PIDs), and th 
security context under which each process runs (the securit 
context feature is available only when you mn the commani 
against a local machine). If you enter multiple machines on th 
command line, Pulist returns a list of individual processes tha 
each remote machine is running. The command 

pulist Wservera Wworkstationb Wserverc 




nltest /servenDomainDC /usenjoeuser 

displays information about user account joeuser in domain 
DomainDC. The display includes information such as the 
user’s full name and description, the home or profile server, and 
the number of bad-password attempts against the account. 

Ntrights 

Ntrights (ntrights.exe) lets you grant or revoke user rights on a 
local or remote machine. You can also view those rights at User 
Manager/Policies/User Rights. The command 

ntrights -u "domaina\domain admins" -m Wservera +r 
SeServiceLogonRight 

enables the Logon as a Service right for the domain global 
group domain admins on server servera. User rights (for exam¬ 
ple SeServiceLogonRight) are case sensitive, and you can grant 
only one right per command line. The -u option specifies the 
user or group to whom you are granting the right. The -m 
option specifies a remote server or workstation to run the com¬ 
mand against. If you specify a PDC, the rights change for the 
entire domain. The +r option tells the command to grant, 
rather than revoke (-r), the specified right. You need to use the 
NT 4.0 privilege name when you grant a particular right. For 
information about NT 4.0 rights, check the rktools.hlp docu¬ 
mentation in the resource kit. 

Permcopy 

Permcopy (permcopy.exe) copies share permissions from one 
share to another. This utility doesn’t copy NTFS file permis¬ 
sions, but it’s handy if you’re duplicating a share on multiple 


shows the processes that are running on three machines - 
servera, workstationb, and serverc. When you use Pulist witl 
remote machines, the utility provides process names and ID 
but not the username associated with each process. 

Reg 

Reg (reg.exe), a command-line utility, lets you manipulate Reg 
istry keys and values on local and remote machines. You can us 
Reg to add, delete, query, back up, restore, and change the Reg 
istry. Unlike tools such as Regini and Regedit, Reg processe 
only one Registry command at a time. Reg is useful when yoi 
want to make a few changes to the Registry and is conducive t( 
scripted solutions. Listing 1 shows how to use Reg in a bate! 
script with a remote machine, mype. The script queries myp( 
for the path value in HKEY_CURRENT_USER. An error 
level of 2 or greater means that Reg didn’t find the value; in this 
case, control jumps to the add block, and Reg adds the value. 

Regdmp 

Regdmp (regdmp.exe) lets you dump Registry keys and value! 
from a local or remote machine to a text file. You can then use 
Regini to import the dumped information. The command 

regdmp -m Wservera HKEY_CURRENT_USER\ 

Environment 

dumps Registry keys from remote machine servera (which 
the -m option specifies) to HKEY_CURRENT_USER' 
Environment. 

Regini 

Regini (regini.exe) makes mass changes to Registries on local oi 
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mote machines. Regini takes as input a text file in the form 
lat Regdmp generates and outputs return codes as the utility 
lakes each Registry change. A nonzero return code identifies a 
iled registration. The command 

jgini -m Wservera regchanges.ini 

akes the changes contained in the regchanges.ini file to the 
egistry on servera. The -m option specifies that the command 
ms against remote machine servera. 

kill, Wrkill, and Rkillsrv 

kill (rkill.exe), Wrkill (wrkill.exe), and Rkillsrv (rkillsrv.exe) 
ake up Remote-kill utility. If you install Rkillsrv on each com¬ 
ater on which you want to be able to perform remote-process 
ills, you can use either the Rkill command-line utility or the 
'Hull GUI utility to kill remote processes. The command 

till -view Wservera 

ts you view remote processes on servera. To kill a process, 
tecify the process’s PID. For example, 

dll -kill Wservera <PID> 

ills the process that the PID identifies. 

mtshare 

mtshare (rmtshare.exe) lets you create and modify file and 
rinter shares on local and remote machines. You can use rmt- 
tare to set all share parameters that you can set using Windows 
xplorer. The command 

Titshare Wservera\newshare=C:\ 
ewshare /remark/This is a new share point” 

reates newshare on servera and adds a comment on the share. 

C 

c (sc.exe), which lets you control all aspects of local and remote 
;rvices, is a great but finicky tool for remote-service manage- 
tent. You can use Sc to stop, start, query, install, deinstall, and 
ven change dependencies on services. The command 

c Wmypc qc Browser 

:11s you which services depend on the browser service that is 
tinning on remote machine mypc. The qc option stands for 
uery configuration. Sc is sensitive to syntax, so be sure the syn- 
ix is correct. You need to use spaces to separate all command- 
ne options. Follow the examples that Sc provides when you 
fpe sc, without options, on the command line. 

canreg 

canreg (scanreg.exe) searches for keys, values, and data within 


values in the Registry. The command | 

scanreg -s Telnet Wmypc\lm\ 

Software\Microsoft -k 

searches for the Telnet key under lm\Software\Microsoft on 
mypc. The -s option identifies the string you want to search for 
- in this case, Telnet. The -k option tells the command that you 
want to search only key names, not values or data within a 
value. If you type scanreg at the command line with no para¬ 
meters, you get a list of abbreviations for each Registry subtree. 

Shutdown and Shutgui 

Shutdown (shutdown.exe), a command-line utility, and Shut¬ 
gui (shutgui.exe), a GUI utility, shut down local or remote 
computers. The command 

shutdown Wmypc /r /t:30 /c 

shuts down and restarts mypc after a 30-second countdown. 
The /c parameter forces all open applications to close, resulting 
in possible data loss but guaranteeing that the system shuts 
down properly. The /r option tells the command to restart the 
workstation after a shutdown. 

Srvinfo 

Srvinfo (srvinfo.exe) is a command-line utility that provides a 
list of services or devices running on a local or remote machine. 
Srvinfo also generates information about the build of NT 4.0 
(including any service packs and hotfixes) running on the tar¬ 
get machine and the current server uptime. If you run Srvinfo 
with Microsoft Exchange Server or Microsoft SQL Server, the 
utility returns information about the version of those programs 
as well. The command 

srvinfo -d -s Wservera 

generates information about servera. The -s option tells the util¬ 
ity to list any shares it finds, and -d instructs it to display dri¬ 
vers and services. 

Anything is Remotely Possible 

In addition to the resource kit utilities, a variety of third- 
party tools available on the Internet can help you with most 
administrative tasks. Sources include Beverly Hills Software 
(http://www.bhs.com). Systems Internals (http://www. 
sysinternals.com), and Winternals Software (http://www. 
winternals.com). □ 



Darren Mar-Elia is a contributing editor for Windows 2000 Maga¬ 
zine. He is responsible for Windows NT architecture in a firm for 
which he helps design nationwide NT 4.0 and Windows 2000 
deployments. You can reach him at dmarelia@win2000mag.com. 
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Use the Security Log to track users' actions 


V n “Introducing the NT Security Log,” June 2000, I 

1 explained the Security Log in general terms and gave 
■ you some tips about how to configure the log to preserve 
duable audit trails. You also need to understand the three 
ost important security events auditing categories: logon 
id logoff, object access, and process tracking. These three 
itegories provide crucial information that you can use to 
ack users’ actions. Each system has an audit policy that you 
xess from the Start Menu’s Programs, Administrative Tools, 
'ser Manager, Policies, Audit, Audit Policy dialog box, 
hich Screen 1, page 32, shows. The Audit Policy dialog box 
ictates which of seven categories of audit events the local 
scurity Log will record. 

ogon and Logoff 

ogon and logoff are key events that many administrators 
insult the Security Log to view, but interpreting this seem- 
lgly simple category of audit events can be difficult. First, 
t’s look at the various characteristics of logon events, 
uccessful logons have event ID 528, which Figure 1 on page 

2 shows. No failed logons have event ID 528; rather, failed 
igons have event IDs that identify the reason for the failure. 
; or a complete list of security event descriptions, see the 
licrosoft article “Security Event Descriptions” at http://sup- 
ort.microsoft.com/support/kb/articles/ql 74/0/74.asp.) 
vent ID 538 denotes event ID 528’s corresponding logoff 
rent. Event ID 528 provides several important pieces of 
lformation in the description field of the event record. User 
fame and Domain specify which user logged on or the 
:count that the user employed. Logon ID is an ID code that 
unique to the system and identifies the logon session. You 


can use the Logon ID to find the corresponding logoff 
events. You can use a logon event, event ID 528, and its cor¬ 
responding logoff event, event ID 538, to determine the 
duration of a user session. 

The logon event description also shows the Logon Type, 
which identifies how the user logged on. When a user logs on 
at the local console (i.e., keyboard and monitor), the Logon 
Type is type 2, which is an interactive logon. When a user on 
a workstation maps a drive or otherwise connects to another 
network computer, the user performs a type 3 logon, which 
is a network logon. Therefore, when you see event ID 528, 
type 2, you know someone logged on at the local console of 
that computer, and when you see type 3, you know someone 
connected to that system from the network. When a service 
starts under its specified user account, Windows NT records 
a type 5 logon, which is a service logon. If you use a third- 
party batch queue facility, such as Argent Software’s Argent 
Queue Manager, the batch scheduler runs your batch jobs 
under the specified account and NT records event ID 528 
with a type 4 logon, which is a batch job logon. You’ll also 
see event ID 528 and event ID 538 with a type 7 logon when 
someone unlocks a workstation. 

Logons can fail for several reasons. What happens when 
logons fail? Most frequendy, you see the Logon Failure expla¬ 
nation Unknown user name or bad password, which is event 
ID 529. If a user has a disabled account or an account lock¬ 
out, the user’s logon fails and the system logs event ID 531 
and event ID 539, respectively. Event ID 530 shows that a 
user tried to log on outside the allowed time of day or day of 
week periods specified for that user account. If an account 
has reached its account expiration date or if a user’s password 


by: R. Franklin 
Smith 


IDOWS 201 


10 31 












Security 


Screen 1: ► 
Setting the 
audit policy 


Screen 2: ► 
Restricting a 
user's logon 
rights 


▼ Figure 1: 
Event ID 528 


expired, the system logs event ID 532 or event ID 535, 
respectively. If you select the User May Log On To These 
Workstations option in the Logon Workstations dialog box, 
which Screen 2 shows, to restrict a user to certain worksta¬ 
tions and the user tries to violate this restriction, NT records 
event ID 533. You can use rights to restrict users to certain 
types of logons for certain systems. If a user doesn’t have 
rights to access a certain computer from the network and the 
user tries to map a drive to that system or view the Registry, 
the logon will fail and the system will log event ID 534. 
Event ID 534 also occurs when a user tries to log on at the 
console and doesn’t have rights to log on locally. Services that 
attempt to start by using an account without the Logon as a 
service advanced rights trigger event ID 534. Processes that 
use an account without Logon as a batch job advanced rights 
to try to log on as a batch job also trigger event ID 534. If a 
logon fails for some other reason, you’ll see event ID 537 
with the Logon Failure explanation An unexpected error 
occurred during logon. These failed logon events also provide 
Logon Type information. For more information about per¬ 
forming audits of logons, see the Microsoft article “Auditing 
User Authentication” at http://support.microsoft.com/sup- 
port/kb/articles/ql74/0/73.asp. 

In “Introducing the NT Security Log,” I explained the 
distributed nature of NT logging. Nowhere does this distri¬ 
bution affect you more than with logon and logoff. People 
often refer to the act of logging on to a workstation with a 
domain account as “logging on to the domain,” but at no 
time do you log on to the domain, nor do you log on to the 
domain controller when you use a domain account. Your 
workstation logon means that you’re logging on to the work¬ 
station. Because you’re using a domain account, the worksta¬ 
tion can’t authenticate you. Therefore, the workstation uses 
the NT LAN Manager (NTLM) network authentication 
protocol to forward your credentials to the domain con¬ 
troller. After verifying that your password is correct, the 
domain controller forgets about you. The workstation main¬ 
tains your logon session until you log off. Consequently, the 
workstation’s Security Log records interactive logons. 

How do you get a picture of your domain’s overall logon 
activity without looking at the Security Log of every worksta¬ 
tion? Usually, a user’s logon script performs standard drive 
mappings to file servers immediately upon logon, so many 
administrators examine their file-server Security Logs for 
events with a type 3 logon. Because no central record of logon 
activity for the domain exists, monitoring intrusion attempts 


Successful Logon: 

User Name: 

Administrator 

Domain: 

DOMAIN 

Logon ID: 

0x0.0x9B2214) 

Logon Type: 

3 

Logon Process: 

KSecDD 

Authentication Package: 

MICROSOFTJWTHENTICATION_PACKAGE_V1_0 

Workstation Name: 

WTECRA 



is difficult. However, some help is available. Althoug 
domain controllers don’t record all failed logons, they recoi 
all account lockouts, event ID 644, that are the result of se 
eral failed logons in close proximity. For more informatio 
about account lockout events, see the Microsoft artic 
“Account Lockout Event also Stored in Security Event Log o 
Domain Controller” at http://support.microsoft.com/su] 
port/kb/articles/ql 82/9/18.asp. 

Local accounts also create the need for you to monitor logo 
activity on individual systems. Although each workstation an 
server belongs to a domain and primarily relies on the domai 
controllers for authentication, each workstation and memb< 
server also maintains a local SAM. Users and intruders can ui 
local accounts to try to log on locally or connect over the ne 
work. The built-in Administrator account is always present an 
available for logon. 

You can effectively monitor logons and logoffs if you knoj 
what to look for and where to look. To track logon activit 
look (primarily on servers and workstations rather tha 
domain controllers) for logons with event ID 528 and th 
corresponding logoffs with event ID 538. To watch for poss! 
ble intrusion attempts, look for events that range from evef 
ID 529 to 537 and event ID 539 on each vulnerable systerr 

Object Access 

The object access category has only three events but is vei 
powerful because it lets you monitor access to any object i 
your system, including directories, files, printers, and Registi 
keys. In User Manager, you must enable object access auditin 
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Figure 2: ► 
Event ID 560 


for the system and each object you want to monitor. You spec¬ 
ify an object’s audit control list similarly to the way you specify 
an objects ACL. The objects audit control list specifies the 
users and the types of access that you want to track. 

Object access auditing uses an event log instead of a trans¬ 
action log. Therefore, NT doesn’t tell you what the user did 
to the object but rather the type of access the user employed 
to open the object. For example, you can see an event that 
shows John opened salary.xls for Read, Write, Execute, and 
Delete access, but the event doesn’t tell you whether John 
changed the file and what changes he made. Another caveat 
when auditing object access is that one user action can result 
in many events in the Security Log. For example, selecting a 
text file with Windows Explorer and double-clicking the file 
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Object Open: 

Object Server: 

Security 

Object Type: 

File 

Object Name: 

DAarc 

New Handle ID: 

1284 

Operation ID: 

{0.10166860} 

Process ID: 

2161439552 

Primary User Name: 

SYSTEM 

Primary Domain: 

NT AUTHORITY 

Primary Logon ID: 

(0x0.0x3E7) 

Client User Name: 

Administrator 

Client Domain: 

DOMAIN 

Client Logon ID: 

<0x0.0x9B2214) 

Accesses: 

ReadData (or ListDirectory) 


to view it in WordPad produces more than 20 events whe 
you audit all access for that file and its parent directory. 

Object auditing is most useful with conventional applic; 
tions that directly use individual files, such as Microsoft Offit 
applications. Other client/server applications, such as SAR sto 
all their data tables in a few large Microsoft SQL Server dat 
base files. If you enable auditing for these files, you ordinari 
see objects open and close when the database server starts an 
stops. You can’t determine which user is executing transactior 
or making modifications or which tables he or she 
modifying. You have to rely on the application to provide th 
information. However, one reason to audit those monolith 
database server files is to catch someone modifying them ou 
side of the application. With most database servers, includir 
SQL Server, you can shut down the service, replace the dat; 
base files with a different version, and start the service agai 
without the database server detecting the action. You migl 
catch tampering of this nature with object access auditing. 

The two main events of object access are object openei 
event ID 560, and handle closed, event ID 562. These tw 
events are complementary, similarly to the logon and logo 
events. Successful event ID 560 events, which Figure 2 show 
display the opened object, the user who opened the object, th 
program the user employed, and the user’s level of acces 
Before a program can access an object, the program must ope 
the object, specify the type of access, and obtain a Handle IE 
A Handle ID is a number that the OS uses to track ope 
objects. The Handle ID is similar to the Logon ID. You ca 
use the Handle ID to link an opened object event (event II 
560) to its corresponding handle closed event (event ID 562 
to determine the length of time the user had the object oper 
The Handle ID also shows up in the event description, whic 
Figure 2 shows, so you can identify the logon session the use 
accessed the object in. 

The event description specifies two users: primary an 
client. If you use a conventional application (for examp] 
Microsoft Word) to open a file on your local system, the pr 
mary user information is the only relevant item. However, 
you access an object through a client/server application th; 
uses OS-level impersonation, the primary user informatio 
identifies the user account of the server application, and th 
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Figure 3: ► 
Event ID 592 


client user information reflects the user on whose behalf the 
server is acting. A common example of this scenario is NT’s 
handling of file sharing. When you access a file on a computer 
across the network through a shared directory, your local 
Workstation service connects to the Server service on the other 
system and initiates a type 3 logon. Before processing any 
request, the server impersonates the remote user and causes 
object access events to record both primary and client user 
information. In this case, the Primary User Name is SYSTEM, 
which is the account the Server service runs under. The Client 
User Name matches whomever the client connected to the file 
server as and is ordinarily that user’s domain account. 

The Accesses field in event ID 560’s description tells you 
which type or types of access the user employed to open the 
object. The values for the access types correspond to low- 
level permissions in ACLs. For example, when I change a text 
file with WordPad, NT logs event ID 560 with accesses such 
as ReadData, WriteData, and AppendData. 

A final piece of important information in event ID 560’s 
description is the Process ID. You can use the Process ID to 
determine the program that the user accessed the file with. 
You can link the Process ID to other events, which I discuss 
later, to determine whether a user used Word, WordPad, or 
Notepad to change a file. However, the Process ID is useful 
only when the accessed object is on the same system as the 
user accessing the object. Otherwise, such as in the case of a 
file-server scenario, the Process ID will correspond to the 
server application and doesn’t reveal much information. 

The other important event in the object access category is 
object deleted, event ID 564. Event ID 564 specifies only the 
Handle ID and Process ID. To determine the user and the 
object the user deleted, you must use the Handle ID to link 
the object deletion event (event ID 564) to the correspond¬ 
ing object opened event (event ID 560). The object opened 
event tells you which user opened the object with delete 
access, and the corresponding object deleted event confirms 
that the user deleted the object. 

Object access auditing is powerful but can be laborious 
and has the potential to slow down your system perfor¬ 
mance depending on how many objects you audit and how 
heavy activity is on those objects. I recommend that you use 
object access auditing sparingly. Aside from protecting 
highly important resources, security personnel often use 
object access auditing to build evidence when they suspect a 
user is tampering with data. I’ve also seen administrators 
enable object auditing on decoy files, such as a dummy 
salary.xls file, to catch would-be perpetrators. However, you 
need to consider proprietary concerns before you use this 
approach. Don’t forget that you need to enable object audit¬ 
ing in User Manager on the system in which the objects in 
question reside to log access events — not necessarily on rhe 
user’s local workstation. 

Process Tracking 

User Manager uses the term process tracking, but NT Event 


Viewer and NT 
documentation 
commonly refer 
to this category as 
detailed tracking. 

This category lets 
you track which 
programs a user is 
running on a workstation and which programs the server 


A new process has been created: 

New Process ID: 2154954240 
Image File Name: WORDPAD.EXt 
Creator Process ID: 2158910656 
User Name: Administrator 

Domain: DOMAIN 

Logon ID: (0x0,0x5CE9) 


using. Like the other categories, this category specifies t\ 
main events: creating a new process, event ID 592, and ex 
ing a process, event ID 593. You can use the Process ID fit 
common to both events to link the process creation (event 
592) to its corresponding exit (event ID 593) and determi 
how long the program ran. The Image File Name field te 
you which executable file the user opened. For examplt 
you run WordPad, you’ll see WORDPAD.EXE in the Ima 
File Name field, as Figure 3 shows. Unfortunately, you do 
know which program ran because the field doesn’t include 
directory path. The User Name field specifies who ran 
program, and you can link the Logon ID in event ID 59 
description to the corresponding logon (event ID 528) 
determine in which logon session the program ran. 
unusual situations in which you want to discover which pr 
gram is running another program, you can link the Creat 
Process ID to its corresponding process start (event ID 591 

Process tracking can be very useful on workstations, esp 
cially when you’re investigating a user’s activity. Proa 
tracking combined with object access auditing on servers t 
give you a clear picture of a user’s actions. 

Logon and logoff, object access, and process tracking 
three important categories of the Security Log. You can 1 
logon sessions, processes, and object accesses to closely track 
user’s activity. Unfortunately, Event Viewer can’t filter based < 
values in the description field; consequently, using the Logc 
ID, Process ID, or Handle ID to link events is laboriot 
However, the Event Viewer’s Find dialog box lets you sear 
the description field, which can help you link events in 
pinch. You can also use event-log utilities to help you wi 
problems such as filtering the Security Log. 

When choosing your audit policy for these categories 
the Security Log, keep in mind how computer roles (fc 
example workstation, server, domain controller) determir 
which log the system records the events in. Be careful wii 
object access and process tracking because these two securil 
categories are the most likely to cause performance pro) 
lems. In my next article in this series, I’ll discuss more catj 
gories, such as account management, policy change, priv 
lege use, and system events. □ 
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Craig Warren ► 
Cisco's IP 
telephony solution 
was the next step 
in the university's 
technological 
evolution 


by: Denise 
Murray 


Deakin opts for IP phone! 


D eakin University in Victoria has 
chosen Cisco Systems technol¬ 
ogy to replace part of its exist¬ 
ing PABX infrastructure with an 
Internet Protocol (IP) telephony solu- 

Deakin’s telephony infrastructure 
links the university’s six campuses, 
spread over more than 400 kilometres. 
The new network enables data, voice, 
and video traffic to be transmitted over 
a single, IP-based network infrastruc¬ 
ture thereby reducing costs and facili¬ 
tating communications. 

Construction of new student resi¬ 
dences initiated the change from the 
existing PABX to the IP telephony sys¬ 
tem. Craig Warren, desktop and net¬ 
work services manager for Deakin 
University said: “When the new student 


accommodation was being built, we had 
the option of using existing PABX tech¬ 
nology or deploying new technology.” 

The university decided the flexibil¬ 
ity and scalability of IP telephony 
solutions, as well as the eventual cost 
savings, were worth the initial imple¬ 
mentation costs. 

One of the biggest disadvantages of 
the university’s old PABX system was 
that special skills were required to man¬ 
age it. Deakin’s campuses are spread far 
apart and because there’s only a handful 
of network managers with PABX skills, 
solving problems or changing the net¬ 
work to meet the needs of an evolving 
organisation were complicated and 
inconvenient. 

“An IP solution gives us far greater 
flexibility. Our network administrators 


can dial in from any Internet acce 
point to manage the network and mal 
changes, and students can move the 
IP-handset themselves by simp 
removing it from its existing site ar 
plugging it into the nearest port. Th 
saves us a lot of travel time and money 
Warren said. 

Deakin’s VoIP system will conne 
to the Australian Academic Researc 
Network (AARNET) a national I 
based communication infrastructu 
built to facilitate cheaper and mo 
effective data, voice and video commi 
nications between Australia’s researc 
institutions. Warren said it’s also poss 
ble to make calls outside of the AAI 
NET loop, including to mobi 
phones, STD and international calls. 

Cisco back and front 

So far, initial set-up costs - and gettir 
the first 200 handsets functioning 
cost $100,0004200,000. “This figu 
includes the servers, the connectio 
into the carrier services and all the tele 
phone handsets,” he said. Once all tl 
university’s handsets are switched ovc 
to the new IP telephony systen 
Warren expects Deakin will recoup th 
setting-up costs through savings genei 
ated within the first year. 

Deakin’s IP telephony solutio 
utilises Cisco’s architecture for voici 
video and integrated data (AWID 
AWID is an end-to-end architectui 
designed to deploy applications an 
scale voice via IP in the enterprises an 
campus environment. It is an oper 
standards-based, distributed architec 
ture that enables customers to deplo 
Internet-based business models whil 
achieving a lower total cost of ownei 
ship (TCO) for the overall network. 

The Cisco Catalyst 8540 Multiservic 
ATM Switch Router is the backbone c 
the Deakin network. The Catalyst 854 
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a next generation multi-service ATM 
vdtch router designed to scale enter- 
ise backbones and metropolitan-area 
>er networks. 

Warren said hardware needed to 
lplement the new IP telephony solu- 
an included two back-end compo- 
:nts. “The first component is what we 
11 the call manager - the call manager 
typically just an NT server, like a 
ompaq server. Because it has to be 
liable, we put RAID storage on it, 
ive it multiple power supplies and 
ultiple CPUs. We actually have two 
those side by side in a redundancy 
mfiguration so that if one fails, the 
her one just takes over automatically, 
he NT servers each cost approxi- 
ately $10,000 per box,” he said. 

The second component required 
as a connection into a carrier net- 
ork. Cisco typically provides that out 
f different varieties of routers. Warren 
id the one being used at Deakin is an 
S5300; a bigger box which allows up 
) 240 incoming and outgoing calls at 
ne time. It is possible to scale up or 
own according to the amount of 
multaneous traffic anticipated in and 
ut. Warren said the box would typi- 
dly be connected to a Telstra on-ramp 
:rvice or an Optus carriage service and 
You’d also need a data network to con- 
ect it all to, and that could be as sim- 
le as a 10 megabit Ethernet switch.” 

Warren said the only essential soft- 
r are fell under the Cisco “Call 
lanager” label. Call Manager is basically 
database of each handset connected to 
le network and what capability each 
andset has, ie. whether the user can 
ial ISD, what program button their 
dl forward is set to, etc. This is all 
ored within the Call Manager.” 

Warren said it was easy to keep track 
f who had made what calls and who 
tould get charged, because: “Wherever 


they plug in or out, they register with a 
Call Manager and any call gets logged 
against the owner of that phone. So 
although they have the flexibility of 
being able to move anywhere, every time 
they plug it back in, it re-registers who it 
is and what they’re doing call-wise.” 

As with a normal telephone, users 
need to take precautions to prevent 
other people using their handset for 
international calls etc. 

Benefits delivered 

Initial savings from the IP telephony 
system will be monetary. 

“Linking our own IP telephony net¬ 
work to AARNET enables us to almost 
completely bypass traditional, fee-charg¬ 
ing carriers. The cost of on-campus calls 
becomes negligible and external calls 
(including interstate) cost the equiva¬ 
lent to a local call. For Deakin, this 
means savings of up to $200,000 per 
annum,” Warren said. 

Warren estimates the cost savings in 
the areas of training and maintenance 
will also be significant. Although 
Deakin has over 3000 handsets, he said 
there’s only three people that know 
how to do the programming on the 
PABX system. The three were nick¬ 
named the “Golden Screwdriver 
Bunch” as they were in such high 
demand. 

“I’ve trained many people over the 
years so they can program on the PABX 
and we always lose them, but with the 
new technology, you essentially just 
need a Web browser,” said Warren. 

Warren now has about 20 people 
who can configure the new IP tele¬ 
phony system. He said training people 
in the IP telephony system was very 
simple. For a lot of the standard con¬ 
figuration of the handsets, training was 
as simple as training someone to use a 
Web browser to click on to a button. 



“Realistically, within an hour, someone 
can be trained to do this. If someone is 
already familiar with filling in forms on 
the Internet, they can quite capably 
access people’s handsets, give them 
IDD access, reprogram their tele¬ 
phones,” he added. 

Because it’s all Web-based, Warren 
said it was possible to put in a cus¬ 
tomised front-end or security system. 

“In the past people had to call in the 
experts when they wanted IDD access, 
now I can distribute a simple Web page 
to designated people within each of the 
budget centres who will be able to dish 
out IDD access. There’s much greater 
flexibility,” he said. 

While cost savings is an obvious 
plus for Deakin, the new Cisco IP tele¬ 
phony implementation will deliver 
other benefits such as greater ease of 
management and more intelligent 
functions. 

Servicing the clientele 

Warren predicts that about 80 percent of 
Deakin’s customers come through the 
university’s Web front door as opposed 
to the telephone front door. 

“At a certain point most of these cus¬ 
tomers will want help. What could hap¬ 
pen is they’ll be able to hit a ‘call me’ 
button on the Web page, and instantly 


◄ The 8540 
Multiservice 
ATM Switch 
Router is at the 
backbone of 
the Deakin's 
network 
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Cisco's IP ► 
phones give 
users the flexi¬ 
bility of being 
able to move 
anywhere 



a telephone call gets established for 
them. If they’re sitting at a PC that’s 
equipped with a microphone and 
speaker, that call could be an IP tele¬ 
phony call,” he said. 

With the “call me” button facility, 
when someone is on the Deakin Web 
site, 10 pages deep into the law degree 
site and has a question, the customer 
service agent will know exacdy where 
they’re up to and which Web page they 
were on. The agent will be able to ring 
them back and say: ‘I gather you’ve got 
a question about the law degree, how 
can I help you with that?’ 


Warren said this all translates to less 
time spent on the phone and better cus¬ 
tomer service. New applications of this 
kind will allow Deakin to provide a bet¬ 
ter customer service experience and 
therefore attract and retain new cus¬ 
tomers. 

In a university with six campuses, 
staff and students are constantly on the 
move and they need to be able to take 
their calls everywhere and anywhere. 

Warren said: “With the PABX sys¬ 
tem, unless they use a mobile phone, 
they can’t just do that. Take for example 
accessing voice mail. Voice mail in the 
IP telephony solution is just filed on the 
server, which means you can sit down 
anywhere in the campus and access your 
voice mail, or even be online from home 
and access your voice mail as well. It’s 
easy to do unified messaging style solu¬ 
tions where your voice mails are auto¬ 
matically sent as e-mails.” 

At present the IP solution has 
replaced only part of the PABX system, 
deploying 200 IP handsets with another 


3000 in the University still to replac 
Deakin’s internal technology commits 
has pledged its support for a comple 
replacement of PABXs with the IP soli 
tion over the next two years. 

“The rollover to IP telephony 
University funded, we’ve been buildin 
up capital reserves to fund this, and als 
we’ll have the savings from [what woul 
normally go towards] PABX maintt 
nance,” said Warren. 

Deakin’s move to an IP-based ne 
work is in keeping with the hi-tech ref 
utation that it is trying to cultivate, 
was one of the first universities i 
Australia to connect to the Interne 
“Cisco’s IP telephony solution was tl 
next step in the university’s technolog 
cal evolution,” said Warren. 

“As centres of exploration, advance 
learning and as incubators for tl 
future, universities have a social respoi 
sibility to be early adopters of new tec! 
nologies. Fortunately, in this instano 
we will be far better off for having don 
so,” he added. 
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you deserve to lose a few files 
every time you restore. 

get used to less. 


forget about backing up notebook 
users, it’s hopeless. 


nobody likes you anyway. 



you’ll never have enough resources 
to back up clients. 


career? just where do you think 
you’re going? 


so what if new hardware 
takes hours of tweaking. 


that’s your lot in life. 


there is no such thing as 
failsafe data security. 


for you, full backups are 
the only way, no matter 
how long they take or 
how much media 
they consume. 


so forget it. 


OK, incremental backups 
are better, but restores 
are a major pain. 

I know what I’m talking about. 



Try Retrospect Backup, free. 

“Overall, one of the easiest and most flexible backup 
solutions we’ve seen ... its low price and simplicity 
of operation make it an excellent choice.” 

- Information Week, April 2000 


Better Backup for Windows 





Changing Trends 



by: Sean Daily 



R emember when distributed com¬ 
puting was a hot new IT industry 
term? The distributed computing 
model dictates that an organisation 
spread its network resources among 
many PC servers that run affordable 
network OS software (for example 
Windows NT, UNIX), instead of rely¬ 
ing on one expensive, high-powered 
midrange or mainframe system. The 
distributed computing philosophy of 
network architecture uses PC-based 
ubiquitous network servers to reduce 
hardware costs and increase overall net¬ 
work availability. Not long ago, 
Microsoft championed NT as the pre¬ 
mier tool in the move toward distributed 
computing. Microsoft designed NT, 
which provides traditional file and print 
services and strong application-serving 
capabilities, for use in a distributed 


environment. (And let’s not forget that 
a distributed computing model requires 
more server licenses - a fact that never 
escapes Microsoft.) However, for sev¬ 
eral reasons and with surprising results, 
the industry is starting to use consoli¬ 
dation tools (which are available for a 
variety of budgets) to move away from 
the distributed model. 

Back to the Future 

Until recendy, distributed computing’s 
premises remained largely unchal¬ 
lenged. However, computing philoso¬ 
phies, like fashion, seem to go in and 
out of style. The tide of industry events 
has slowly turned, and several once- 
abandoned concepts have come back 
into vogue. Take Americas recent inter¬ 
est in thin-client computing, in which 
the major contenders are Citrix 


MetaFrame, Microsoft Windows 200 
Server Terminal Services, and Window 
NT Server 4.0, Terminal Server Editio: 
(WTS). The thin-client computin 
model doesn’t contradict the principle 
of distributed computing (especiall 
when you consider that Citrix designe 
MetaFrame to support load balancin 
and server farms). However, thin-clier 
computing requires more powerful 
and more expensive — servers than trt 
ditional PC resource computing, an 
this requirement makes a thin-clier 
server less of a commodity and more c 
a major capital investment. 

The second retro-trend I’ve notice 
of late is the IT industry’s increasin 
shift away from the “servers everywhere 
idea that has dominated the industr 
during the past 5 years. The IT indu: 
try is discovering that a distribute 
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rangement isn’t perfect. First on the 
st of troubles: Purchasing many 
tedium-powered servers (even when 
le servers are PC-based) doesn’t auto- 
tatically translate to huge hardware 
wings. Second, all servers need to be 
lult-resilient - even in a distributed 
imputing environment. To imple- 
lent an acceptable level of fault toler- 
ace, you must implement redundancy 
leasures on various subsystems (for 
sample power supplies, disks, network 
onnections) independently at each 
:rver. The bottom line is that this 
nplementation often requires a pricey 
uplication of hardware. 

As if the hardware costs weren’t 
nough, most software companies 
cense applications (for example data- 
ase applications, backup and antivirus 
iftware) on a per-server basis. As a 


result, more servers mean increased 
resource costs. Several other major dis¬ 
advantages to distributed computing 
exist: When you add servers, you 
increase potential single points of net¬ 
work failure and wasted capacity on 
each server. Increased system complex¬ 
ity leads to an increase in IT staff tech¬ 
nician-hours required to manage and 
maintain equipment. And many enter¬ 
prise customers with distributed envi¬ 
ronments haven’t achieved the levels of 
scalability for which the organisations 
had hoped. 

Causes for Consolidation 

Many companies have started waking 
up to these problems. Recent studies by 
various industry research groups 
(including GartnerGroup, Forrester, 
and Computer Economics, Inc.(CEI)) 
provide some eye-opening figures 
about the costs of server ownership and 
the benefits of reducing the number of 
servers in your organisation. One 
GartnerGroup study reports that 
increasing the average number of users 
per server from 75 to 300 reduced 
server total cost of ownership (TCO) 
by a whopping 44 percent and reduced 
LAN TCO by 15 percent. (For more 
details, see “Lowering TCO with NT: 
Fact or Fiction?” at http://www.info- 
edge.com/tco2.htm.) You might be 
curious about how often consolidation 
projects truly meet these lower TCO 
goals. CEI addresses this question in a 
survey of businesses that recently com¬ 
pleted server consolidation projects. 
The survey asked each business about 
the rate of return for that company’s 
consolidation project. An overwhelm¬ 
ing 69 percent of responding businesses 
stated that the company experienced a 
positive rate of return after completing 
the project, 24 percent stated that the 
company broke even, and only 7 per¬ 
cent cited a negative rate of return. 


As a result of such server TCO reve¬ 
lations, server consolidation is experi¬ 
encing a massive surge of popularity. 
However, cost reduction isn’t the only 
reason that your organisation might 
want to consider a server consolidation 
project. The following list provides 
additional reasons to consolidate: 

Reduced network complexity - 
Fewer servers translate to a less complex 
network architecture that you can man¬ 
age more easily in the long term. 

Reduced application management 
and deployment burdens - With fewer 
servers, you can deploy crucial applica¬ 
tions or updates across the enterprise 
more quickly and can manage the over¬ 
all software environment more easily. 

Centralised support staff — 
Although server consolidation isn’t an 
excuse to cut IT jobs, server consolida¬ 
tion lets organisations centralise and 
refocus IT personnel away from mun¬ 
dane server-maintenance tasks and 
toward more important jobs that con¬ 
tribute to the company’s bottom line. 

Reorganisation following an acquisi¬ 
tion or merger - organisational changes 
(for example two companies merge and 
consolidate similar departments) often 
require you to merge server resources. 

Server retirement - When the time 
comes to put server hardware out to 
pasture, you might consider consolidat¬ 
ing the retired system’s contents with an 
existing server rather than replacing the 
machine one-to-one. A similar situation 
might be the end of an equipment lease 
because the organisation still needs the 
server’s resources but will no longer have 
access to the leased equipment. 

The Windows 2000 Factor 

Windows 2000 (Win2K) is also poised 
to play a significant role in further 
fuelling the present server consolida¬ 
tion trend. As you might have heard, 
Win2K Active Directory (AD) lets 
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organisations implement flatter domain 
structures than were practical or possible 
under NT 4.0. Because Win2K’s 
domain architecture doesn’t share NTs 
size limitations, bandwidth usage, 
administrative model, or per-domain 
database, many organisations are flatten¬ 
ing and consolidating their NT 
domains. Most domain restructuring 
projects involve either consolidating 
account and resource domains or col¬ 
lapsing resource domains into account 
domains. In either case, numerous 
opportunities exist to simultaneously 
consolidate servers. For example, AD’s 
scalable and efficient design makes 
many existing site domain controllers 
unnecessary in a Win2K network. 
When these controllers also contain 
local resources, the controllers are good 
candidates for consolidation with other 
site servers. Keep in mind that Win2K 
has significantly more stringent hard¬ 
ware requirements than NT. As a result, 
introducing Win2K within an organisa¬ 
tion will likely render many existing 
systems obsolete. To deal with this situa¬ 
tion, organisations will have to replace 
existing servers or consolidate their 
resources onto higher-powered mach¬ 
ines. In the long term, the latter choice 
might well represent the most cost- 
effective solution for many companies. 

Remember that from a reliability 
standpoint, Win2K is the first version of 
NT that makes server consolidation fea¬ 
sible. Although Microsoft wont readily 
admit it, many of us who have toiled 
with NT over the years know that fault 
tolerance is one of the reasons that NTs 
multiserver distributed computing 
model is a good idea. In many cases, NT 
hasn’t achieved the level of reliability 
required in some network roles. For 
many organisations, using multiple NT 
servers in various network roles amounts 
to hedging bets — when one server goes 
down, another server can always take its 
place. However, if Win2K lives up to the 
promise of its newfound reliability (and 
experience with the product thus far 
seems to indicate that it will), then the 
idea of merging server resources 
becomes far more practical. 

A final note about Win2K and 
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server consolidations: Many organisa¬ 
tions are already loudly complaining 
that, despite Win2K’s substantially 
improved management and reliability 
features, the costs associated with a 
Win2K migration are too high. 
Software licensing costs and the afore¬ 
mentioned need to enhance or replace 
existing equipment to meet Win2K 
hardware requirements make demon¬ 
strating a positive Return on 
Investment (ROI) for a Win2K migra¬ 
tion difficult or impossible. NT works 
fairly well for these organisations (typi¬ 
cally thanks to third-party management 
products and add-ons), and the high 
costs that a Win2K upgrade can incur 

NT organisations haven't 
had a great deal of 
incentive to combine 
server resources. The 
rewards simply aren't 
worth the risks associ¬ 
ated with potential 
server downtime. 

don’t make the prospect of migrating 
an enticing one. If this situation sounds 
familiar, the server consolidation solu¬ 
tion might help you convince your 
organisation to approve a Win2K 
migration. By using server consolida¬ 
tions as part of Win2K migration pro¬ 
jects, many organisations will be able to 
about-face negative ROI projections 
and turn Win2K upgrades into win- 
win scenarios. If you’re a frustrated IT 
manager who longs for the enhanced 
management capabilities and greater 
reliability of Win2K, this approach 
might be your ace in the hole. 

Consolidation Tools and 
Techniques 

The idea of consolidating system roles 
and resources certainly isn’t new. 
However, NT organisations haven’t had 
a great deal of incentive to combine 


server resources. The rewards simp 
aren’t worth the risks associated wit 
potential server downtime. Also, tf 
logistics involved in facilitating a cot 
solidation project can be daunting. I 
addition to worrying about movin 
data and devices, you might also need t 
move NT networking services (ft 
example WINS, DHCP, RAS 
Microsoft BackOffice, or third-part 
applications. If you’ve ever embarke 
upon this kind of project, you’\ 
noticed the scarcity of available tools t 
migrate data from one server to anothe 
Although plenty of tools copy dat 
between points A and B, these too 
don’t deal with problems (for examp' 
moving shares between servers, WAt 
bandwidth usage during transfers) th; 
are especially important to large ente: 
prises seeking to consolidate servers. 

As a result of the relative unavailabi 
ity of migration tools, most companis 
home-grow consolidation projects b 
using built-in tools, custom scripting 
and lots of IT elbow grease. Howeve 
this difficult and time-consumin 
process requires tedious attention t 
every aspect of the relocation. To illus 
trate, I’ll briefly describe some of th 
problems that you need to conside 
when planning a consolidation project 

Choice of consolidation candidate s 
The first step in any consolidation pro 
ject is selecting eligible machines 
Typically, this selection involve 
analysing each server’s capacity usagi 
and gathering information about eacl 
system’s long-term trends. Because vol 
ume space is usually the most importan 
resource in a server consolidation pro 
ject, you want to verify that you’ve bud 
geted adequately for present and futuri 
disk-volume space requirements. It 
addition, you might want to conside 
using third-party tools to help you per 
form disk analysis, cleanup (aka disl 
grooming), and management activities 
HighGround Systems’ Storage Resourci 
Manager (SRM) is an excellent tool fo 
these tasks. This product provide; 
long-term disk-usage trend informa 
tion and a management interface tt 
perform disk grooming across all you: 
network servers. (For more informatior 
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Poor Man's Consolidation Toolkit 


If you can't use the third-party utilities mentioned in this 
article, don't lose hope: You can still take steps to ease your 
consolidation burden. In the case of file-server migrations, 
the key concerns are preserving network shares, local user 
and group accounts, and file-system structures, ACLs, and 
ownership. In each case, you can use built-in Windows NT 
4.0 tools to help you consolidate resources on multiple 
servers. The first tool that you might consider is the 
Microsoft Windows NT Server 4.0 Resource Kit Security Copy 
(Scopy) utility, an enhanced utility that can preserve file and 
directory security and ownership during copy operations. 
However, my experience with Scopy has proved that this util¬ 
ity isn't the fastest or most robust copy tool available. For 
example, several times Scopy inexplicably ignored or failed to 
copy files. Therefore, you might want to try another NT 
resource kit gem called Robocopy. Like Scopy, Robocopy can 
copy NTFS security information. However, Robocopy provides 
options for retrying failed 
file copies, scheduling 
features for off-hours 
copy operations, and 
capabilities for directory 
synchronisation. 

You can also use a 
simple but very cool trick 
to preserve the set of file 
and print shares on an NT 
server and later reimport 
these shares to another 
server. Simply fire up 
regedit.exe and navigate 
to the HKEY_LOCAL_ 
MACHINE\SYSTEM\CurrentControlSet\Services\LanmanServer\ 
Shares subkey. This subkey stores the names and paths 
attached to each of the server's shares. Highlight the Shares 
subkey and use the Export Registry File option in the Registry 
menu to save this key to a file (the file will have a .reg exten¬ 
sion by default), as Screen A shows. To reimport this infor¬ 
mation on a target server (after you've moved the file-system 
resources and reinstalled the printer drivers on the target sys¬ 
tem), log on as an Administrator on the target server and 
double-click the saved .reg file. However, this process doesn't 
let you preserve the previously existing shares on the target 
server-the process will overwrite those shares after you dou¬ 
ble-click the .reg file and enter it in the Registry. Therefore, 


this procedure works best when used on a target system that 
has little or no existing share information (for example a new 
server that you want to use in a many-to-one server consoli¬ 
dation). If you decide to overwrite the target machine's 
shares configuration, yet you want to preserve the contents 
of the target machine's Shares key before the overwrite, then 
save the contents of the existing Shares key before loading 
the new .reg file's contents. Also, check the newly imported 
Shares key and any subkeys to verify that all the information 
is correct and to confirm that referenced security principals, 
directories, and printers exist on the target system. No con¬ 
firmation prompt or undo capability exists, so think before 
you click. And, as always, be sure you have a good backup 
before proceeding with any Registry-related activity. 

Finally, to preserve user and group information when con¬ 
solidating member servers (i.e., the servers that contain local 
user accounts or groups independent of the domain), you can 
use the AddUsers utility 
from the resource kit. 
(This step is unnecessary 
when the servers in 
question are domain 
controllers.) The 

AddUsers utility lets you 
save users and groups 
from the local SAM data¬ 
base to a file and later 
use that file to reimport 
the information to 
another machine. For 
example. I've used this 
utility with many of my 
clients who have migrated from workgroup to domain config¬ 
urations. In a migration, run AddUsers on the target member 
server system to reimport the saved user and group accounts 
from the source member server(s). A lot of the information 
that AddUsers saves will end up as duplications on the target 
system. Although the software will ignore duplications during 
the import, you might want to take an extra step and manu¬ 
ally clean up the AddUsers-created file before the import. The 
file is a plaintext file, so you can perform the cleanup in 
Notepad or the text editor of your choice. The file format is 
fairly basic, and AddUsers divides the file into separate sec¬ 
tions for users, local groups, and global groups (the latter on 
domain controllers). 
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about SRM, see “Server Consolidation 
Resources,” below) 

Adequacy of target!destination 
server resources. You need to ensure 
that each consolidation groups destina¬ 
tion machines have sufficient resources 
(for example disk space, CPU, memory, 
network capacity) to handle the 
increased load from the source servers. 
In the case of simple file-server consoli¬ 
dations, you primarily need to make 
sure that the target systems’ disk subsys¬ 
tems can hold the amount of data 
migrating from the source servers and 
that the target servers other subsystems 
can handle the increased client load. 
However, for application server consoli¬ 
dations, other considerations (for exam¬ 
ple CPU and memory resources on the 
target server) might be more important. 

Manual migration of services, appli¬ 
cations, and roles. Unfortunately, you 
can’t easily move some server resources 
(for example NT networking services 
and functions, such as WINS, DHCP, 
RAS, and Microsoft IIS) from one 
server to another; you must manually 
install and configure these services on 
the target server. The same problem is 
true of BackOffice applications, such as 
Microsoft Exchange Server and 
Microsoft SQL Server, although many 
of these products have built-in features 
and tools to facilitate migrating data 
between servers. You also need to man¬ 
ually move and reinstall most third- 
party software applications (for exam¬ 
ple backup, antivirus, network fax) 


Server consolidation resources 


DM/Consolidator 

FastLane Technologies 
http://www.fastlane.com 

Domain Migration Wizard (DMW), MultiReg 

Aelita Software Group 
http://www.aelita.com 

Registry Search + Replace 

Steven J. Hoek Software Development 
http://www.iserv.net/~sjhswdev 

Storage Resource Manager (SRM) 

HighGround Systems 
http://www.highground.com 


from server to server. And you have to 
perform a reinstallation to change a sys¬ 
tem that was previously an NT 4.0 
member server (i.e., non-domain con¬ 
troller) to a domain controller or vice 

Impact on participating servers and 
network traffic. Even when the bulk of 
your consolidation work involves 
migrating simple data files, you need to 
consider network availability and how 
migration activities will affect the 
servers and network (LAN and WAN) 
bandwidth usage. If you’re fortunate 
enough to be able to perform the con¬ 
solidation in an offline mode (for 
example tape backup and restore, direct 
data copy from server to server) when 
users don’t require access to the servers 
involved, network availability probably 
won’t be a problem. However, larger 
organisations will likely want to per¬ 
form consolidations on many servers 
across slower WAN links, which intro¬ 
duces the possibility that these activities 
might interfere with network availabil¬ 
ity. The bottom line: You need to make 
sure that your data and application 
migrations don’t take users offline dur¬ 
ing productive hours. 

Effect on client workstations. With 
file shares mapped through logon 
scripts, you can easily handle changes 
in the server-name portion of a 
resource (i.e., Uniform Naming 
Convention - UNC - pathname, such 
as \\bigserver\ bigshare) by simply 
changing logon scripts to reflect the 
relocation of the data. However, some 
applications tend to embed resources’ 
backing UNC pathnames in a variety 
of places, including the Registry or pro¬ 
gram-specific configuration files. Local 
printer mappings also present this 
problem. To restore proper functional¬ 
ity to network clients, you might have 
some postconsolidation cleanup work 
on your hands. Depending on the 
applications and environment, the 
problem can be catastrophic. Don’t 
underestimate the magnitude of effort 
involved in finding and changing these 
pathnames. Always use machines that 
reflect your production environment to 
conduct trial lab migrations. That way, 
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you’ll be prepared and will know ahea 
of time exactly how pulling the plug o 
a particular server will affect th: 
server’s clients. 

Finally, certain tools can help yo 
automate the client-side changes th; 
you require to complete the consolid: 
tion project. Invalidated Registry da 
that points to old server names causi 
many problems during consolidatioi 
so you might want to employ a ne 
work Registry management tool 1 
automate the correction of this Registi 
data. These utilities can help you mal 
search-and-replace-style changes t 
Registry data on several machine 
Although you can theoretically u: 
NT’s System Policy Editor (SPE) t 
assist in this effort, it isn’t the best toe 
for this type of job. A better idea is t 
use third-party tools designed for th 
kind of task, such as Aelita Soffwai 
Group’s MultiReg or Steven J. Hoe 
Software Development’s Registr 
Search + Replace. Using this type c 
utility to search for specific servt 
names in workstations’ Registrif 
before you begin the consolidation pre 
ject is a good idea. That way, you ca 
estimate how widespread the effects c 
a server name change will be. 

By the way, organisations that hav 
deployed NT’s Dfs might have an easie 
time during consolidation than organi 
sations that haven’t deployed Dfs. Df 
root names are independent of any par 
ticular server, so changes to the server; 
don’t usually affect the client (assuming 
that the client is pointing to the Df 
root name and not to individua 
servers). The ability to easily consolidati 
resources is one of many benefits of anc 
reasons to consider using Dfs. 

DM/Consolidator: The Swiss Arm} 
Knife of Data Consolidation 

If this whole process sounds a bi 
daunting, then you’ll be happy to knov 
that at least one company is coming tt 
your rescue. FastLane Technologies 
makers of the DM/Suite of enterprisi 
directory management and networl 
administration products, recently 
announced a tool that specifically tar¬ 
gets companies seeking to migrate anc 
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msolidate server data. FastLane origi- 
dly developed DM/Consolidator for 
licrosoft’s internal Information 
echnology Group’s (ITG’s) server-con- 
ilidation projects, but FastLane realised 
tat it had a good product and made the 
tility available to the general public, 
licrosoft and FastLane announced in 
inuary 2000 that Microsoft has 
censed DM/Consolidator’s technology, 
r hich the company will incorporate in 
le Microsoft File Migration Utility. 
1SFMU will be part of Microsoft’s 
pcoming Services for NetWare 5.0 
roduct, which the company has 
:heduled for release shortly after 
Gn2K. MSFMU facilitates file migra- 
on from Novell’s NetWare servers to 
^in2K servers. 

From the outset, FastLane designed 
)M/Consolidator to handle the migra- 
on and synchronisation of live server 
ata with minimal impact on band¬ 
width and users. The software can han- 
le both small- and large-scale server 
onsolidations. The program provides a 
tultitiered architecture involving pri- 
rary and (optionally) secondary 
dministrative consoles (either of 
/hich you can use to direct the consol- 
lation process), source computers, and 
arget computers. The real magic is 
)M/Con-solidator’s WAN-sawy 
pproach to data migration. Using the 
dministrative console, which Screen 1 


shows, the software lets you replicate 
data using an intelligent multistep 
process that minimises server and 
bandwidth utilisation. In the first step, 
you schedule a System Snapshot of the 
consolidation’s source and target sys¬ 
tems. This process constructs a data¬ 
base that is a snapshot of crucial 
account and file-system information 
about each computer, including file¬ 
system directory structure, ACL data, 
and information about local shares and 
groups. In the next step, the Structure 
Replicator uses information from the 
System Snapshot to create on the target 
computer a duplicate of the source 
computer’s directory structure. Finally, 
the Data Replication module duplicates 
data files between servers. FastLane also 
designed DM/Consolidator so that you 
don’t need to use the Data Replication 
agent to perform the final data migra¬ 
tion step; you can use a different 
method for this step, such as a tape 
backup and restore. 

One of the things I like best about 
this tool is that it offers flexible sched¬ 
uling features for each stage of the 
process, so you can schedule intensive 
tasks during off-hours when network 
usage is low. Another benefit is that 
DM/Consolidator’s replication process 
minimises the impact on source servers 
by placing most of the processing on 
the target servers. If DM/Consolidator 


is outside your budget, check out the 
sidebar “Poor Man’s Consolidation 
Toolkit” for tools that provide similar 
functionality at a fraction of the cost. 

Although Win2K’s new reliability 
reduces the fault-resilience-related 
problems associated with consolida¬ 
tion, you’ll probably want to take addi¬ 
tional steps to minimise the risks 
involved. If you’ve been using less 
expensive midrange PC-server hard¬ 
ware, you might consider using more 
powerful and scalable hardware with 
the maximum fault-tolerance features 
you can afford (for example redundant 
power supplies, hardware RAID con¬ 
trollers with redundancy on each vol¬ 
ume, redundant network connections, 
lots of UPS battery backup power on 
each system). 

Also consider clustering products 
that further increase these machines’ 
availability. These steps will maximise 
the number of users that each server 
can support and help mitigate the 
increased risks you’ll inherit by putting 
more eggs in fewer baskets. 

New Methods for the New 
Millennium 

Be creative when it comes to how your 
organisation deploys servers and net¬ 
work resources and how you might 
leverage Win2K to ease your adminis¬ 
trative burdens. Aside from its highly 
touted array of new features, Win2K 
includes an equally new and important 
level of reliability. This newfound reli¬ 
ability renders obsolete some of the 
distributed computing precepts that 
exist under NT. When deploying 
servers in your organisation, remember 
the KISS principle - Keep It Simple, 
Silly - and avoid needlessly deploying 
five servers where two can do the job. 
You’ll save your organisation money 
and yourself from headaches. O 
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TFS5 VS FAT32 


N 

MV hen Windows NT 4.0 was a fledg- 
I ling OS, I wrote an article that 
I generated a great deal of reader 
edback. In that article, I dissected NT 
Os two primary file systems. I have a 
of deja vu as I examine 
licrosoft’s latest version of NT - 
findows 2000. Win2K’s file systems - 
TFS 5.0 (NTFS5) and FAT32 - are 
jdated versions of their NT 4.0 coun- 
rparts. Here’s the lowdown about 
:e additions to the NT file-system 
ily and tips about how and when to 
se each file system. Here, too, is infor- 
tation about how to avoid some com- 
file-system-related pitfalls when 
se Win2K. 

Vin2K File-System Facts 

Compatibility with legacy file systems is 
important aspect of OS upgrades. 
!7in2K supports several file systems, 
nd its support is essentially a superset of 
IT 4.0’s support. Win2K still supports 
AT12, FAT 16, and the CD-ROM File 
ystem (CDFS), which is the Inter- 
ational Organization for Standardiza- 
(ISO)-9660-compliant NT file 
rstem you use to read CD-ROMs, 
lowever, Microsoft doesn’t plan to add 
:atures or upgrade these systems, except 
possible future addition of support 
the UNIX-centric Rock Ridge 
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format in CDFS. NTFS, which is the 
premier Win2K file system, continues to 
exist but sports a new file-system struc¬ 
ture and new capabilities. Microsoft also 
included in Win2K a Universal Disk 
Format (UDF) file system that the com¬ 
pany introduced in Windows 98. 
Currently, Win2K’s UDF version, 
which complies with the ISO-13346 
standard, mainly supports DVD-ROM 
media. However, Microsoft plans to 
eventually replace the CD-ROM-centric 
CDFS specification with UDF. Win2K 
also supports a slighdy more recent ver¬ 
sion of UDF (i.e., UDF 1.50) than 
Win98 supports (i.e., UDF 1.02). 

The Optical Storage Technology 
Association (OSTA) developed the 
UDF standard and has released UDF 
2.0. UDF 2.0 adds several new features, 
including support for long and Unicode 
filenames, ACLs, power calibration, and 
stream files. Although the UDF specifi¬ 
cation supports media-write operations 
(for example CD Recordable - CD-R, 
CD-Rewritable - CD-RW, DVD- 
RAM), Win2K’s UDF 1.50 provides a 
read-only implementation. Microsoft 
has promised to provide an updated 
UDF 2.0-compliant driver for Win2K 
in the near future, although the com¬ 
pany hasn’t specified whether the driver 
will include write support. Until then, 


independent software vendors (ISVs) 
will use customised UDF drivers or 
proprietary packet-writing software to 
provide Win2K with the UDF 2.0 
capabilities that UDF 1.50 lacks. 

First Stop - NTFS5 

Microsoft added several new features to 
Win2K, such as Active Directory (AD); 
advanced storage management features 
such as disk quotas, the Encrypting File 
System (EFS), and Hierarchical Storage 
Management (HSM); and the applica¬ 
tion deployment capabilities that 
Group Policy Objects (GPOs) and 
IntelliMirror provide. These features are 
part of Win2K’s appeal, but Microsoft 
needed to update NTFS to NTFS5 to 
support them. Win2K supports only 
NTFS5 and automatically converts disk 
volumes with previous versions of 
NTFS to the new format during 
Win2K setup and as Win2K mounts 
the volumes. This automatic-conver¬ 
sion behaviour has implications for 
multiboot systems running more than 
one version of NT. (For more informa¬ 
tion about automatic conversion, see 
the sidebar “Automatic NTFS5 
Conversions: What You Need to Know 
on page 50”) NTFS5’s new features and 
capabilities support Win2K’s disk quo¬ 
tas, file encryption, reparse points. 








Storage Management 


Automatic NTFS5 Conversions: What you need to know 


One frustrating Windows 2000 (Win2K) limitation is that the 
OS doesn't support earlier versions of NTFS. You must convert 
an NTFS volume to Win2K's NTFS 5.0 (NTFS5) format so that 
Win2K can talk to an NTFS volume. However, this process isn't 
manual - Win2K automatically converts an NTFS volume that an 
earlier Windows NT version created to the NTFS5 format the 
moment Win2K mounts the volume. Also, Win2K performs this 
conversion without first prompting you for confirmation. The 
good news is that the NTFS5 conversion process is fast (even 
on large NTFS volumes) and doesn't require you to reboot the 
system after the conversion is complete. The bad news is that 
this automatic conversion can cause you serious headaches if 
you aren't working in a pure Win2K environment. However, the 
automatic-conversion behaviour affects only local drives that 
are connected to the system in question and doesn't apply to 
network-connected NTFS 4.0 (NTFS4) volumes that Win2K 
won't modify or convert. 

If you're running a multiboot system that also houses NT 
4.0 or you shuttle NTFS-formatted removable media back and 
forth between Win2K and NT 4.0, you need to know certain 
facts about NTFS5. For NT 4.0 to work with an NTFS5 volume, 
you must install Service Pack 4 (SP4) or later on all NT 4.0 
installations before you install Win2K. NT 4.0 SP3 and earlier 
systems won't work with these volumes and will crash at 
startup if Win2K converts their NTFS4 boot partitions to NTFS5. 
Also, the NTFS4 to NTFS5 format conversion is a one-way oper¬ 
ation. You can't convert volumes back to NTFS4, even if you 
use third-party utilities. (In fact, the only way you can remedy 
this situation is to make a system backup and then restore the 
data after you rebuild your partitions from scratch and reinstall 


NT 4.0.) After you convert your NTFS4 volumes to the NTFS5 
format, you'll discover that you can't install (or reinstall) NT 
4.0 on your system and that the setup process will fail. Your 
system is essentially frozen with respect to its NT 4.0 support 
and can use only the SP4 or later installations. Finally, because 
NT installations (even those running SP4 or later) can't run 
Chkdsk against NTFS5 volumes, you must boot to Win2K to 
repair disks. A notification to this effect appears when you 
boot an NT 4.0 installation on a system that contains an NTFS5 
volume with its dirty flag bit set, which tells you that you need 
to run Chkdsk. 

Many users will want to install Win2K side by side with their 
production NT 4.0 systems to evaluate and test the new OS. 
However, installing Win2K in this manner can affect your NT 
4.0 installation. Because you can't reinstall NT 4.0 on the sys¬ 
tem or use Chkdsk to manage the newly converted NTFS5 vol¬ 
umes from NT 4.0, you severely limit your ability to maintain 
your NT 4.0 installations. I've found that after you perform the 
one-way conversion, your NT 4.0 installation gradually 
becomes more unstable and you can't reinstall NT 4.0. (I 
learned this lesson the hard way after I installed Win2K on a 
separate volume on my primary NT 4.0 workstation.) If you 
won't be using NT 4.0 much longer, you might not be con¬ 
cerned about the Win2K installation consequences. However, if 
you don't plan to make a final conversion to Win2K for some 
time and you want to maintain your production NT 4.0 instal¬ 
lations, you might want to think twice about installing Win2K 
on your production systems. Instead, install Win2K on only 
dedicated evaluation machines or wait until you're ready to 
make a wholesale migration. 


directory junctions, volume mount poi¬ 
nts, sparse files, and the change journal. 

Disk quotas. The NTFS specifica¬ 
tion has contained meta data structures 
to support user disk quotas for some 
time, but Win2K with NTFS5 is the 
first NT version that can natively use 
these disk-quota structures. Disk-quota 
management is available in Win2K on 
a per-user, per-volume basis (i.e., you 
can set different quotas for several users 
on every volume). User SIDs identify 
file ownership and thus disk-quota 
usage on volumes. You store disk-quota 
information on the actual volumes 
rather than as a separate database. This 
feature makes NTFS more efficient and 
flexible when you’re using applications 
such as clustering products and Storage 
Area Networks (SANs). 


Administrators use disk quotas to 
control how much disk space users can 
consume on local and network-based 
storage volumes. Win2K shows the user 
the remaining disk quota on a volume as 
the total free space left on that volume, 
rather than as the volumes actual capac¬ 
ity. Therefore, users don’t see the actual 
volume capacity and don’t question why 
their disk-quota limit is set so low when 
free space is available on the server’s hard 
disk. Also, applications running on the 
user’s system don’t detect the free-space 
information and won’t create temporary 
or cache files whose sizes are a function 
of the amount of available disk space. 
This feature is significant because when 
an application creates a temporary or 
cache file, the application might allocate 
more space to the file if the application 


believes it has rights to more disk spac 
than the system will let the user access. 

Besides the quota support NTFS! 
provides at the file-system level 
Microsoft added an open-quota man 
agement API, which vendors can access 
Like the disk-defragmentation API tha 
debuted in NT 4.0, Win2K’s disk-quot; 
API lets ISVs extend Win2K’s quota 
management capabilities. This function 
ality benefits organisations that migh 
find Win2K’s built-in quota manage 
ment insufficient. To enable and managi 
disk quotas in Win2K, you select th< 
Quota tab from the Properties dialog 
box of any NTFS disk volume. 

File encryption. Previously, yot 
needed to use third-party utilities tc 
encrypt stored data on NT systems 
However, Win2K adds an importam 
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Directory Junctions vs DFS 


If you're familiar with Microsoft's Dfs add-on for Windows NT 4.0, or Windows 2000's 
(Win2K's) upgraded feature with the same name, you might notice that NTFS direc¬ 
tory junctions have strong similarities to Dfs. However, NTFS directory junctions and 
Dfs have significant differences, and you use the features for different purposes. 
Table A provides a summary of the differences between these two technologies. 

TABLE A: 

Comparison of Dfs Junction 


Feature 

Dfs Junction Points 

NTFS Directory Junctions 

Junction point origin 

Local network share 

Local NTFS directory 

Junction point target 

Any network share 

Any valid local directory 

Fault tolerance capabilities 

Yes (in Win2K) 

No 

Recoverable 

Yes 

Yes (through Chkdsk) 

Multiple-target capable 

Yes 

No 

Clustering support 

Yes 

No 

API 

Yes 

Yes 

Graphical management tools 

Yes 

Minimal 

Requirements 

Win2K or NT Server 4. 

0 Win2K with NTFS 5.5(NTFS5) 


orage management and security fea- 
xre - EFS. New NTFS5 and Win2K 
:atures let you use a public-key secu- 
ty scheme to encrypt files, folders, or 
>lumes to support EFS. When a user 
:quests encryption, EFS uses the file 
icryption key (FEK) to encrypt each 
irget file. The user’s key encrypts the 
EK, which creates the Data 
)ecryption Field (DDF). You can also 
se a specially designated security 
Rent’s key, known as the Recovery 
gent, to separately encrypt the FEK to 
reate the Data Recovery Field (DRF). 
he Recovery Agent, which an IT or 
orporate manager typically holds, can 
ecrypt and retrieve encrypted data just 
s a user can. This key lets organisations 
revent users from encrypting data to 
le point at which the company can’t 
Btrieve the data. As with quota man- 
gement, you can access Win2K’s file- 
ncryption feature, through the 
roperties dialog box of any NTFS- 
ased file, folder, or volume. 

Reparse points. NTFS 5 supports an 
nportant new Win2K feature - 
eparse points. Win2K and Win2K 
rograms use reparse points to trap 
perations on objects within an NTFS 
tructure and run program code before 
eturning file data to the user or calling 
pplication. Microsoft introduced this 
(pen method in Win2K to extend file- 
ystem features and support. 

Directory junctions. Directory 
unctions are NTFS directories that 
Vin2K associates with a special type of 
eparse point. These reparse points let 
>00 configure a particular NTFS direc- 
ory to point to another NTFS direc- 
ory - even one on a different volume, 
is long as that volume is on the same 
ystem. For example, you might want 
o map a common shared folder on the 
ame server into several users’ home 
lirectories so that users can access this 
lirectory without changing to a differ- 
:nt drive letter. You can use a directory 
unction to link the common folder 
for eample \common), which might 
:xist in a different file-system name- 
ipace area, to a subdirectory under each 
lser’s home directory. Users then have a 
common subdirectory under their 


individual home directory (for example 
D:\users\jim\common, D:\users\bobby\ 
common) that lets them access a com¬ 
mon shared folder. Directory junctions 
therefore let you link logical file-system 
namespaces to volume roots (root 
directories) or subdirectories on a local 
system’s volumes. This ability to create 
a unified file-system namespace that 
contains resources from disparate loca¬ 
tions is similar to how Dfs works with 
network server file-share resources. (For 
more information about the differences 
between these two technologies, see the 
sidebar “Directory Junctions vs. Dfs.”) 
Directory junctions also let you build 
hybrid storage volumes that use a mix 
of storage classes (for example RAID 1, 
RAID 5, non-fault-tolerant). 

Volume mount points. Volume 
mount points are file-system objects 
that use reparse points to let you map 
an NTFS5 folder to an entire volume 
(i.e., only to an entire volume, unlike 
directory junctions). For example, you 
can take an NTFS disk volume (I’ll call 
it the K drive, although drive letters 
aren’t technically necessary) and mount 
it to a folder named data on the J drive 
(i.e., a separate NTFS volume). The 
J:\data contents are now the K drive’s 
contents. Volume mount points let 
users and administrators extend a vol¬ 


ume’s capacity without migrating data 
or repartitioning. As do directory junc¬ 
tions, volume mount points provide 
additional file-system namespace flexi¬ 
bility and let you build hybrid volumes 
containing several storage classes. 

Sparse files. NTFS5 supports sparse 
files, which are files that typically con¬ 
tain large consecutive O-bit areas. You 
can mark particular files as sparse files to 
ensure that the NTFS file system allo¬ 
cates space for only meaningful data 
within these files. NTFS stores only 
range information that describes where 
the file system will locate sparse data 
and doesn’t waste space storing this data 
bit by bit. Sparse files therefore improve 
storage efficiency for files on NTFS5 
volumes that contain sparse data and for 
applications that use the files. 

Change journal. One problem with 
large file volumes is that operations that 
need to analyse changes to files (such as 
a backup program that analyses file 
date stamps and timestamps to deter¬ 
mine which files you need to back up) 
put an enormous load on the server’s 
disk subsystem. Luckily, Win2K pro¬ 
vides a new feature called the change 
journal that alleviates this problem. The 
change journal is a volume-specific log 
that details all file changes on that vol¬ 
ume. To keep the change journal’s size 
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TABLE 1: FAT Cluster/Allocation Unit Size by Volume Size 

VoLume-Size Range 

Default Cluster (Allocation Unit) Size 

0 to 15MB* 

4KB 

16MB to 31MB 

0.5KB 

32MB to 63MB 

1KB 

64MB to 127MB 

2KB 

128MB to 255MB 

4KB 

256MB to 511MB 

8KB 

512MB to 1023MB 

16KB 

1024MB to 2047MB 

32KB 

2048MB to 4095MB 

64KB 

4096MB to 8191MB 

128KB** 

8192MB or larger 

256KB** 

*FAT volumes smaller than 16MB use a 12-bit FAT (FAT12) file system. 

**To support 4GB or larger FAT partitions that use 128KB or 256KB clusters, the drives must use 1 
sectors larger than 512 bytes. 

TABLE 2: FAT32 Cluster/Allocation Unit Size by Volume Size 1 

Volume-Size Range 

Default Cluster (Allocation Unit) Size 

512MB to 8191MB* 

4KB 

8192MB to 16,383MB 

8KB 

16,384MB to 32,767MB 

16KB 

32,768MB or larger 

32KB 

*FAT32 doesn't support volume sizes 

smaller than 512MB. 

TABLE 3: NTFS5 Cluster/Allocation Unit Size by Volume Size 

Volume-Size Range 

Default Cluster (Allocation Unit) Size 

0 to 512MB 

0.5KB 

513MB to 1024MB 

1KB 

1025MB to 2048MB 

2KB 

2049MB or larger 

4KB 


in check, Microsoft designed the log file 
to be circular, which means that the 
change journal eventually overwrites 
old log data with new data (each log 
entry is approximately 80 bytes). The 
change journal logs operational changes 
such as modifications and deletions. 
However, these log entries reference 
only general operations to the files, not 
the data in those files. The major bene¬ 
fit that the change journal provides is 
reducing the work that applications, 
such as the Indexing Service and File 
Replication System, that reference this 
type of information need to do. The 
change journal paves the way for ISVs 
to write more efficient Win2K applica¬ 
tions and utilities, which can signifi¬ 
cantly reduce server disk I/O and thus 
improve overall system performance. 
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However, Win2K turns the change 
journal off by default on an NTFS5 vol¬ 
ume. As a result, the application or user 
must enable the feature to use it. 

FAT32-Finally 

Before Microsoft released Win2K, only 
Win98 users were able to enjoy tech¬ 
nologies such as multiple-monitor sup¬ 
port, DirectX 7.0, DVD, and Universal 
Serial Bus (USB) devices. When you 
used another OS, you needed to main¬ 
tain dual-boot systems to boot into 
Win9x to play a favourite game or 
download pictures from a USB digital 
camera. Similarly, NT users weren’t able 
to take advantage of the FAT32 file sys¬ 
tem that Win98 and Win95 OEM 
Service Release (OSR) 2.0 use. (The 
read-only FAT32 for the NT 4.0 driver 


and its read/write Winternals Softwa 
counterpart are two exceptions to th 
restriction.) However, Win2K providi 
full read/write support for FAT32 vo 
umes to remove these earlier constraint 
To realise the benefits of Win2K 
FAT32 support, you need to understan 
the FAT32 file system and its features. 

Microsoft introduced FAT32 i 
Win95 OSR 2.0 and designed the sof 
ware as the successor file system to FA' 
(aka FAT 16). FAT32 improves on i 
venerable predecessor in several area 
For starters, FAT32 is substantially moi 
efficient in how it uses disk spat 
because FAT32 supports much small< 
cluster sizes than FAT supports on con 
parable volume sizes. A cluster, or alloc; 
tion unit, is the minimum unit of dis 
storage you use to write file data to a vo 
ume; you determine the cluster size : 
the time you format a volume. All store 
files on a volume, regardless of the 
actual size, must end on an even-cluste 
boundary. This constraint, in conjunc 
tion with the requirement that even th 
tiniest (for example 1KB) files must cot 
sume at least one clusters worth of dis 
space, results in a large amount c 
wasted space on FAT volumes. 

Although FAT32 has larger clustc 
sizes and therefore minimises waste 
disk space better than FAT does, NTF 
is better still. Table 1 presents informa 
tion about FAT’s cluster usage for severa 
volume-size ranges, and Table 2 give 
FAT32’s cluster usage per volume-sizi 
range. Table 3 provides informatior 
about NTFS5 cluster sizes for severa 
volume-size ranges. 

Microsoft also created FAT3i 
improvements that relate to fault toler¬ 
ance. FAT32 provides several features tc 
ensure that crucial on-disk data struc¬ 
tures are available. For example, FAT3i 
can relocate the root directory tt 
another location on the disk if you dam 
age the portion of the disk that housec 
the original location. FAT32 can also us< 
a backup copy of its namesake allocatioi 
table if the primary copy is damaged o: 
unreadable. Finally, FAT32 provides ar 
expanded boot record that house! 
backup copies of critical-volume dat; 
structures. These levels of redundancj 
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TABLE 4: Windows 2000 File-System Choices 

Volume Types 

Appropriate File System 

All volumes on Win2K servers 

NTFS5 

Volumes that contain files requiring security 
(including file-level discretionary access control 
and file encryption) 

NTFS5 

Volumes requiring quota management 

NTFS5 

Volumes requiring file compression 

NTFS5 

Workstation volumes that you need to share on 
the network 

NTFS5 

System volumes on dual-boot Windows 2000 

FAT32 (Note: You need to 

Professional (Win2K Pro) and Win9xOSR systems 

install each OS on a separate 
partition; also, the partition 
must be at least 512MB to 
use FAT32.) 

Volumes that earlier OSs, such as MS-DOS, 
Windows 3.x, Windows for Workgroups (WFW), 
Win95 OSR 1.0, or OS/2 will access 

FAT16 

Volumes that that don't meet any of the 
criteria listed above 

NTFS5 


make FAT32 much more fault-resilient 
than its FAT cousin, although still not 
quite as robust as NTFS, which includes 
transactional logging features. However, 
for those systems in which you choose 
to deploy FAT32 volumes, your data is 
safer than it previously was with compa¬ 
rable FAT volumes. 

Although Win2K provides general 
support for the FAT32 file system, this 
support has its limitations. For exam¬ 
ple, although Win9x OSR 2.0 can 
create FAT32 volumes as large as a 
theoretical maximum of 2TB (the prac¬ 
tical lim itation is 127.53GB), Win2K 
can’t create FAT32 volumes greater 
than 32GB. Microsoft has stated that it 
imposed this limitation because the 
company wants to steer Win2K cus¬ 
tomers away from FAT32 and toward 
NTFS for volumes. I don’t agree with 
Microsoft’s approach to restricting 
FAT32’s usage on large volumes, but 
NTFS will provide better performance 
and stability with volumes this large. 
The good news is that you can use exist¬ 
ing WIn9x volumes that exceed the 
32GB limit in Win2K (i.e., Win2K can 
inherit volumes that are larger than 
32GB, but it can’t create them). 
Another FAT32-related limitation, and 
a major Microsoft oversight, is that you 
can’t convert a FAT volume to FAT32 
in Win2K. You can convert FAT and 
FAT32 volumes to NTFS, but 
Microsoft doesn’t provide a FAT32 con¬ 
version tool for existing FAT volumes. 
Unless Microsoft decides to offer this 
tool in the Microsoft Windows NT 
Server 4.0 Resource Kit or a future ser¬ 
vice pack, you’ll need to use Win9x’s 
tools (or a third-party utility) to make 
this conversion. 

Making the Choice 

Now that you understand the NTFS5 
and FAT32 features and the differences 
between these file systems, you must 
decide when and where to use them. 
Although the title of this article seems 
to pit the two file systems against each 
other, the truth is that they’re comple¬ 
mentary. The appropriate choice for a 
particular volume is fairly straightfor¬ 
ward after you consider the intended 


use of that volume. First, don’t ever use 
FAT32 on a Win2K server because 
FAT32 doesn’t provide the security 
essential for server disk volumes. 
Second, only the NTFS5 file system 
can support the majority of 'Win2K’s 
advanced OS features, such as AD and 
Remote Installation Services (RISs). In 
many cases, you don’t need to guess 
which file system to use because various 
Win2K dialog boxes inform you that a 
particular feature requires an NTFS 
volume. 

One somewhat dated argument for 
using FAT (or FAT32, in the case of 
Win2K) on server volumes relates to 
the boot partition. Before Win2K’s 
release, many administrators used FAT 
on boot partitions because a DOS or 
Win9x boot disk can easily access and 
recover FAT volumes in the event of 
disaster. However, the addition of the 
Win2K Recovery Console (RC) invali¬ 
dates this argument. The RC is a special 
alternative boot selection that you can 
install on a Win2K system. (To install 
this option, run winnt32/cmdcons 
from the Wm2K CD-ROM.) You can 
use the RC to carry out several recov¬ 
ery-related operations on NTFS vol¬ 
umes, such as file copying and renam¬ 
ing. Now that Win2K includes the RC, 
your best choice of file systems for all 


Win2K server volumes is NTFS. 

Although I generally recomme 
you use NTFS, you might want to i 
another file system in certain cases. F 
example, suppose you maintain 
multibooting system that contai 
another OS (for example Win9 
Linux, OS/2, DOS) that requii 
access to a particular volume. On th 
volume, you need to use a file syste 
that represents a common denomin 
tor between the two OSs. Anoth 
valid use for FAT partitions is on sy 
tem partitions that third-party boo 
manager applications use. Several 
these utilities require you to insts 
them into a very small FAT volume c 
the first hard disk. Neither FAT32 (! 
a result of its 512MB-minimum-si: 
requirement) nor NTFS (because of i 
high overhead on small volumes an 
because no third-party boot manage 
support installation on NTFS vo 
umes) is appropriate, so FAT is tl 
only viable choice. 

Table 4 on shows you the best file sy 
tem to choose for your volumes. You ca 
select from several excellent third-par 
Winternals Software utilities, includiij 
NTFSDOS, FAT32 for Windows N 
4.0, and NTFS for Win98, to help yc 
mitigate some of these multi-OS access 
bility problems. □ 
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: eeding the power frenzy 


id-range to high-end workstations, or professional 
workstations as they are increasingly known, are 
now more than ever being geared for power com- 
tting, scalability and adaptability to suit new growth mar- 
:ts. Peter Hall from IRB, CRNA’s research arm, says the 
gh-end workstation market is a really power-hungry market 
id the key players are managing that grunt by providing soft- 
are as well as leverage and support. 

IRB s Hall says the big wave of the new NT-based machine 
going into software modelling, wireframe modelling and 
lids modelling. “There’s the normal stuff- price drops, CPU 
creases, bigger screens, more grunt. But it’s not just about 
iving the market churn, but also about buying relationships. 
>u’ve got to have the software, you’ve got to have the support 
1 the cards. Suppliers now are really altering the shape of the 
arket; it’s a relationship and hardware box sell,” he says. 

Hall believes the technology leverages in these workstations 
elude: “New designs on the bus, high performance bus 
chitecture, new video cards (they’re all moving up to 16, 32, 
)MB video cards in those sorts of machines) and screaming 
nounts of video power driving them.” 

Gerry McGinty, business relationship manager for 
itergraph Computer Systems, says high-end workstations 
e moving from a traditionally niche-focused market to 
ie mainstream, as more and more companies bring their 
ork in-house. The use of high-end workstation systems is 
icreasing. Graphic designers always want faster and better 
orkstations. As the level of what they do gets higher and the 
jmplexity increases, the workstations have to get faster and 
ster. McGinty says the 3D animation video and digital 
ledia markets are increasingly taking up high-end worksta- 
ons, whereas these areas used to be dominated by Unix- 
ased, high-end servers. 

Paul Robson, product marketing manager for professional 
orkstations at Compaq Computers says there’s been a lot of 
ew advances with software development, gaming develop- 
tent and people building Internet sites, which now require 
ower computing. We’re also seeing increased use of high- 
id workstations in the financial market; traders requiring 
lulti-screen support as two to four screens are run off one 
C,” he says. 

Robson says typically the biggest differentiating factor 
etween workstations is the graphics controller. Compaq has 
“graphics excellence program” where its facility in the US 
:sts virtually every graphics card on the market and certifies 
lose graphics cards for Compaq’s workstations. Robson says: 
The different applications people use require different 
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graphics capabilities, and because of that we have a special 
facility set up to test-certify different graphics cards to differ¬ 
ent applications.” 

OS variety 

Users are also getting more options when it comes to operat¬ 
ing systems. For example, Silicon Graphics Incorporated 
(SGI) has just introduced its new range of SGI Vpro Intel 
processor-based workstations running on either Linux or 
Windows operating systems. 

SGI says the new 230, 330 and 550 workstations offer 
greater systems performance for creative and technical profes¬ 
sionals in the digital content creation, computer-aided design, 
government, medical and scientific research markets. 

Paul Rushton, director of marketing for SGI Australia 
and New Zealand says: “Some want the ease of use of 
Windows and greater access to third-party applications, 
some will want the reliability and economics of Linux, while 
others need the scalability of our IRIX products. Whatever 
they choose, customers need graphics capabilities and exper¬ 
tise ... and want hardware and customer support to come 
from one vendor,” he says. 

Compaq sells Intel-based machines into the NT market 
and Alpha-based machines for the Unix/Linux market. 
Robson says the restricting factor with Windows 2000 and 
high-end workstations is based around the graphics cards peo¬ 
ple put in them. “With Windows 2000, some of the drivers for 
those high-end, three-dimensional graphics cards haven’t been 
released yet,” he says. 

Intergraph’s McGinty says: “All our systems are fully com¬ 
patible with W2K. We have the drivers and capability now 
to support Windows 2000 but it’s probably more a question 
of customer demand as to when we start installing that as 
standard.” He added that the current chipset Intel uses (for 
example the i840) has been delayed, whereas Intergraph’s are 
released and shipping at the moment. 

Intergraph’s workstations can go from 400 MHz, single 
processor systems up to 800-900 MHz, dual processor sys¬ 
tems with up to six GB of memory. The high-end worksta¬ 
tions also have over 72-90 GB of internal storage, he added. 

However, McGinty cautions that potential clients’ needs 
should be matched closely with what the high-end worksta¬ 
tions offer. For example, people can buy machines which run 
Microsoft Office perfectly, however they may need a differ¬ 
ent configuration for a workstation to run in a publishing 
environment where processing speed, rather than graphics, is 
the most important factor. □ 
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VENDOR 


BLUEFIRE 

BLUEFIRE 

COMPAQ 

COMPAQ 

COMPAQ 

| Model 


Design Station 

Design Station 

AP200 

AP250 

SP550 



1100B 

X1100 

550S1 2D+ 

600S1 2D 

600XS2 

1 Class 

WMid 

WHigh 

WMid 

WMid 

WHigh 

n« 

Chipset Used in Unit 

BXDU 

MS440GX 

440BX 

820 

840 

1 Price 

List Price Inc. Tax/GST 

9165 

17894 

3494 

3596 

5596 

1 CPU 

Brand Name of CPU 

Intel 

Intel 

Intel 

Intel 

Intel 

CPU Family 

P-lll 

PIIIXEON 

P-lll 

P-lll 

P-lll 

Speed (MHz) of CPU 

550 

550 

550 

600 

600 

# of CPUs standard 

2 

2 

, 

, 

1 

# of CPUs maximum 

2 

2 

, 

1 

2 

Memory 






Memory standard (MB) 

256 

256 

128 

128 

128 

Memory maximum (MB) 

1000 

2000 

768 

1000 

1000 

Type of cache sub system 

512 

1000 

512 

256 

512 

Bus 






Bus architecture of system 

PCI 

PCI 

PCI 

PCI 

PCI 

Total # slots in system 

8 

7 

6 

7 

5 

Disk 






_Disk controller type_ 

U2 SCSI 

U2 SCSI 

UWSCSI 

EIDE 

UW SCSI 

Type of integrated disk 

SCSI LW 

SCSI LW 

UW SCS12 

EIDE 

UW SCSI2 

Size of standard disk (GB) 

18 

36 

9.1 

20 

9.1 

DCtlr 






Location of display controller 

MBd 

MBd 

MBd 

MBd 

MBd 


Video card model 

Oxygen 

Oxygen GMX 

Matrox Millenium 

Matrox 

Matrox 



GVX1 

2000 

G200AGP 

G400 Max 

G400 Max 

Standard video ram (MB) 

_32__ 

96 

4000 

16000 

16000 

Maximum video ram (MB) 

_32_ 

96 

8000 

16000 

16000 

l _ 

Maximum colours display 

1920x1200@32bit 

1920x1200@32bit 

1280X1024 32K_ 

1920 x 1200 32K 

1920x 1200 321 


Display functions 



1920X1200 

1920X1200 

1920X1200 





@256K CLRS 

®256K CLRS 

S256K CLRS 

Resolution at standard video (MB) 

1600x1200 

_1600x1200 

1280x1024 

1920x1200 

_1600x1200 

Resolution at max video (MB) 

1920x1200 

1920x1200 

1920x1200 

1920x1200 

1600x1200 

Display 






Display bundled 

STD 

STD 

OPT 

OPT 

OPT 

Size of bundled display (Inches) 

21 

21 




Cd 






CD Rom bundle (Type) 

IDE 

IDE 

RO 

RO 

.RO 

Maximum read speed (x) 

48 

48 

32 

40 

40 

Slid 

Sound card bundled 

Creative SB Live 

Creative SB Live 

16 BIT 

16 BIT 

16 BIT 



Value D 128 

Value D 128 

PremierSound 

PremierSound 

PremierSound 

Case 

Type of case design 

Tower 

Tower 

MTower 

MTower 

MTower 

wnty 

Warranty RTD parts (Months) 

12 

12 

36 

36 

36 
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DELL 

DELL 

DELL 

DELL 

HP 

HP 

HP 

P220D 

P220D 

P420M 

PI H600 

P620 3D 

XU Pill 600 

D8001N 

XU PHI 733 

XU Pill 800 

WMid 

WMid 

WMid 

WHigh 

WHigh 

WHigh 

WHigh 

1820 

1820 

1840 

1840 

1840 

1840 

1840 

4549 

4939 

5934 

12665 

7501.88 

9069.05 

8790.73 

Intel 

Intel 

Intel 

Intel 

Intel 

Intel 

Intel 

P-lll 

P-lll 

P-lll 

PIIIXEON 

P-lll 

P-lll 

P-lll 

773 

800 

600 

733 

600 

733 

800 

, 

, 


, 

, 

, 

1 

2 

2 

2 

2 

2 

2 

2 








64 

64 

128 

128 

128 

128 

128 

512 

512 

1000 

2000 

2000 

2000 

2000 

512 

512 

256 

256 

512 

512 

512 








PCI 

PCI 

PCI 

PCI 

PCI 

PCI 

PCI 

6 

6 

6 

7 

6 

6 

6 








EIDE 

EIDE 

EIDE 

UWSCSI 

UW SCSI 

UWSCSI 

UWSCSI 

U-ATA 

U-ATA 

U-ATA 

SCSI LVD 

UW SCSI2 

UW SCSI2 

UW SCSI2 

10.2 

10.2 

10.2 

9 

9.1 

9.1 

9.1 








MBd 

MBd 

_MBd 

MBd 

MBd 

MBd 

MBd 

Matrox 

G400 Max 

Matrox 

G400 Max 

Matrox 

G400 Max 

128Mb Intense 

3D Wildcat 4110 

Matrox 

Millenium G250 

Elsa Gloria 

Synergy 

Elsa Gloria 

Synergy_ 

16000_ 

16000_ 

1x12001.6MH clr 

16000. 

_16000 

1920x1200 1.6Milcr 

16000 

_16000_ 

1920x1200 1.6MH clr 

_128000 

128000 

-1 

1920x1200 1.6MH clr 

1_8000 

_8000 

32000_ 

._32000_ 

_32000 _ 

32000 








1920x1200 

.1920x1200_ 

_1920x1200 

1920x1200 

1600x1200 

1600x1200 

1600x1200 

1920x1200 

1920x1200 

1920x1200 

1920x1200 

1600x1200 

1600x1200 

1600x1200 








STD_ 

STD_ 

STD 

_STD 

_OPT,_ 

OPT 

OPT 

17 

17 

17 

17 











RO 

_RO_ 

RD 

RO 

_RO_ 

_RO 

RO 

48 

48 

48 

48 

32 

32 

32 

Turtle Beach 

lontego 3D 64 

Turtle Beach 

Montego 3D 64 

Turtle Beach 

Montego 3D 64 

Turtle Beach 

Montego 3D 64 

Sound Blast 

Pro 

Sound Blast 

Pro 

Sound Blast 

Pro 

MTower 

MTower 

MTower 

MTower 

MTower 

MTower 

MTower 

36 

36 

36 

36 

36 

36 

36 
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IBM 

IBM 

IBM 

INTERGRAPH 

1 Model 

6866 11A 

XNIII667 

6866 24A 

6868 35A 

PIH733 

6889 76A 

ZxlO 

1 Class 

WHigh 

WHigh 

WMid 

WMid 

WMid 

Gen 

Chipset Used in Unit 

440GX 

440GX 

440BX 

440BX 

ServerWorks 

ServerSet III W 

Price 

List Price Inc. Tax/GST 

12485.31 

14380.76 

12390.94 

9598.44 

17630 

CPU 

Brand Name of CPU 

Intel 

Intel 

_Jntel_ 

_Intel 

Intel 

CPU Family 

PIIIXEON 

PIIIXEON 

P-lll 

P-lll. 

P-lll 

Speed (MHz) of CPU 

667 

733 

733 

550 

750 

# of CPUs standard 

, 

_1_ 

, 

, 

, 

#of CPUs maximum 

2 

2 

2 

2 

2 

Memory 






Memory standard (MB) 

256 

256 

256 

256 

256 

Memory maximum (MB) 

2048 

2048 

1024 _ 

1024 

8000 

Type of cache sub system 

512 

512 

512 

512 

256 

Bus 






Bus architecture of system 

PCI 

PCI 

PCI 

PCI 

PCI 

Total # slots in system 

7 

7 

6 

6 

7 

Disk 






Disk controller type 

UWSCSI 

UWSCSI 

UWSCSI 

UWSCSI 

U2 SCSI 

Type of integrated disk 

UW SCSI2 

UW SCSI2 

UW SCSI2 

UW SCSI2 

_SCSI LVD 

Size of standard disk (GB) 

9.1 

9.1 

9.1 

9.1 

18.2 

DCtlr 






Location of display controller 

MBd 

MBd 

MBd _ 

MBd 

AGP 

Video card model 

Matrox 

Millennium G400 

ELSA 

Gloria II 

IBM 

FIREGL1 _ 

IBM 

FIRE GL1 

lntense3D 

Wildcat 4105 

Standard video ram (MB) 

16000 

80000 

32000 

32000 

80 

Maximum video ram (MB) 

16000 

80000 

32000 

32000 

80 

Maximum colours display 

1280x10241.6 

Mil coir 

1280x10241.6 

Mil clr_ 

1280x1024 1.6 

Mil clr_ 

1280x1024 1.6 

Mil clr 

1280x1024 

@24 bit 

Display functions 


16MB FRAME, 

_16MB TEXTURE 




Resolution at standard video (MB) 

1920x1200_ 

1280x1024 

_1920x1200 

1920x1200 

1280x1024 

Resolution at max video (MB) 

1920x1200 

1280x1024 

1920x1200 

1920x1200 

1280x1024 

Display 






Display bundled 

OPT 

OPT 

OPT 

OPT 

STD 

Size of bundled display (Inches) 

0 

0 

0 

0 

21 

Cd 






CD Rom bundle (Type) 

RO 

_RO 

RO 

RO 

RO 

Maximum read speed (x) 

40 

40 

40 

40 

48 

Snd 

Sound card bundled 

Crystal 

4235 

Crystal 

4235 

Crystal 

4235 

Crystal 

4235 

Ensoniq 

ESI373 

Case 

Type of case design 

MTower 

MTower 

MTower 

MTower 

Tower 

wnty 

Warranty RTD parts (Months) 

24 

24 

24 

24 

24 
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SILICON GRAPHICS SILICON GRAPHICS SILICON GRAPHICS SILICON GRAPHICS SILICON GRAPHICS 


.WHigh 

ServerWorks 
ServerSet III WS 


WMid 

VIA Apollo Pro 


WMid 

VIA Apollo Pro 


WMid 

VIA Apollo Pro 


WHigh 
Inteli840 


WHig h 
Inteli840 


U3 SCSI 
SCSI LVD 


SCSI 

UltS CS I 


SCSI 

UltSCSI 


lntense3D 
Wildcat 4210 


1280x1024 

1280x1024 


.MBd 

SGI Vpro 


2048x 1 536 

2048x1536 


2048x1536 

2048x1536 


2048x1536 

2048x1536 


2048x1536 

2048x1536 


MBd 
SGI Vpro 


2048x1536 

2048x1536 


Ensoniq 
ESI373 


On-Board AD 
1881/Ensoniq 


On-Board AD 
1881/Ensoniq 


On-Board AD 
1881/Ensoniq 
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Performance Gallery 

Simplify networkwide performance monitoring and routine reporting 


by: John Green 


Screen 1: ► 
Defining Data 
Collection Sets 
in Performance 
SeNTry 


W hat would you give to automatically monitor the 
performance of your networks crucial systems? 
Would your job be easier if you could collect only 
the performance counters you want from each system, then 
copy the performance data you collect from each server to a 
central location? Would you like to easily view the data you 
collect with sets of predefined charts? Performance Gallery 
makes all these tasks possible. 

Performance Gallery is a computer-performance data col¬ 
lection and reporting system for Windows 2000 (Win2K) 
and Windows NT. Two vendors provide the components for 
the package. Demand Technology Software’s Performance 
SeNTry 2.3 uses the Win2K or NT Performance Monitor 


API to collect performance data and 
select in standard comma-delimited 
ASCII files. Lund Performance 
Solutions’ Performance Gallery Gold 
C.02 provides flexible data presenta¬ 
tion and reporting tools, including a 
variety of prepared reports. 

When you install Performance 
Gallery, you install three components: 
SeNTry Administration, SeNTry 
Collection Service, and Performance 
Gallery Gold. The three components 
require less than 35MB of disk space. 

You also need to install SeNTry 
Collection Service (which requires only 
1711KB of disk space) on each com¬ 
puter you want to monitor. The instal¬ 
lation wizard lets you select which of 
the three components you install on 
each machine. In the Windows 2000 
Magazine Lab, I installed the foil pack¬ 
age on a Compaq Deskpro with NT 
Workstation 4.0 installed. The installa- 

n procedure ran in just a few minutes with 


the fields 




I Pete Modified Lei 


o surprises. 

With the software. Demand Technology includes two 
spiral-bound user guides: one for the Performance SeNTry 
components and one for Performance Gallery Gold. A third 
manual, Getting Started in Windows NT Performance 
Monitoring Using Lund Performance Gallery, describes 
the meanings of many basic performance counters. (This 


manual also appears on the installation CD-ROM 
Portable Document Format - PDF — file.) The user guid 
introduce you to basic concepts and clearly show how to 
each component. The SeNTry documentation is easy to 
and includes clear instructions for using the command-lii 
interface utilities for automating routine Collection Servi 
management. 

To use Performance SeNTry, you first create collectic 
sets, which comprise groups of objects and counters yt 
want to capture and collection parameters for each grou 
Next, you assign NT computers to the collection 
SeNTry which computers you want to monitor. Then, ye 
review the data collection results. 

To start my Performance Gallery test, I installed tl 
SeNTry Collection Service on a sy 
tern running Windows 2000 Serv 
(Win2K Server) Release Candidate 
(RC3) and Microsoft SQL Serv 
7.0. The Collection Service instalk 
and initialised without requiring 
system reboot. I moved back 
Deskpro on which I’d instalk 
SeNTry Administration and create 
a Data Collection Set (DCS) for m 
SQL Server 7.0 computer. SeNTi 
has several predefined DCSs. Tl 
Master Collection Set lists all tl 
Performance Monitor objec 
SeNTry knows about, includin 
many objects from Microsoft, IBh 
(i.e., DB2 and Lotus objects] 
Benchmark Factory, and a variety 
other software vendors. Screen 
shows the DCS Administration wi 
dow, in which you can create ai 
assign DCSs. Screen 2 on page 6 
shows the Network Browser window, in which you 
you’ve set up SeNTry on your network. I found the SQ 
Server 7.0 Starter Set in the DCS Administration Windov 
This predefined set was close to the configuration I wantee 


11/02/1999 

12/06/1999 

06/24/1999 


—I 


—I 


I copied the set (to preserve the original) and customise 
the copy by adding and removing objects and counters. 
Performance SeNTry 2.3 can’t browse a compute 


2000 
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:em to find Performance Monitor objects that aren’t a 
t of the Master Collection Set or to create a collection 
for a monitored computer, but this shortcoming isn’t 
ous. The Master Collection Set is fairly complete, and 
emand Technology will create custom DCSs for you. To 
introl how much data the program writes to each file, you 
mfigure the first collection cycle’s start time and the 
iration of subsequent collection cycles when you config- 
the DCS. SeNTry will also log 
tivities and the error conditions 
5 program detects to an ASCII file, 
the NT Event Log, or both. 

After I created a DCS for my SQL 
rver machine, I assigned the DCS 
the server. SeNTry Administration 
pied the collection parameters from 
DCS into the SeNTry part of the 
:gistry on the server. I could either 
until the end of the collection 
cle to start the new set or close the 
:ive collection file to start the new 
immediately. 

After I set up my DCS, I tested 
>ss- domain performance monitor- 
g. I installed the SeNTry Collection 
on my Benchmark Factory 
ontrol Console computer (which I named 
MDAHL_ENVISTA). I made sure that AMDAHL. 
NVISTA and my SeNTry Administration computer 
donged to separate domains, then created a DCS and 
tempted to assign AMDAHLJENVISTA to the collection 
t. The attempt failed because the user ID I was using on the 
:NTry Administration computer 
dn’t have administrative rights on 
AMDAHL.ENVISTA server and 
)uldn’t modify the server’s Registry, 
o correct the problem, I created a 
ical machine account on 
MDAHL.ENVISTA that had 
Iministrative authority and that 
ipersonated the account I was using on my SeNTry 
dministration computer. This change let SeNTry 
dministration successfully write the new data collection 
arameters to AMDAHL.ENVISTA’s Registry. An alterna- 
: correction is to create a trust relationship between the 
) domains so that you can administer the remote 
lachine using a domain administrator account for the 
ical domain. Or you can export the DCS to a file, copy 
te file to the computer running the DCS you want to con- 
gure, and import the DCS file. However, if you want 
:NTry Collection Service to copy collected data files to a 
jmmon server, the service must run with an account that 
authorised to write to the common server. Otherwise, 
m must use a method that is less direct than having 
;NTry Collection Service copy the files direcdy. By 



To save disk space and 
processing time. Performance 
Gallery lets you limit the size 
of the Performance Monitor 
data files you collect. 


default, SeNTry Collection Service runs using the local sys¬ 
tem account, which doesn’t have authority to access 
resources on remote systems. 

To save disk space and processing time, Performance 
Gallery lets you limit the size of the Performance Monitor 
data files you collect. (NT Performance Monitor is designed 
to collect all counters for each object you select. If you’ve 
ever used the utility to collect data over time, you are aware 
that limiting file size is important.) 
First, you limit your DCSs by speci¬ 
fying the counters you want to col¬ 
lect. Then, you can use five filters, 
which you select from the Collection 
Filters window, to discard process 
and thread object data that have lim¬ 
ited value. The %Processor Time fil¬ 
ter lets you specify a value for the 
%Processor Time counter. The sys¬ 
tem saves Process object data only 
when the counter exceeds the value 
you specify. The Enable Thread State 
filter examines each thread and saves 
its object data only when the thread 
is waiting to execute in the scheduler 
queue. The Enable Thread Wait 
State Reason filter saves thread 
object data when the filter detects one of several predefined 
memory-related causes of wait state. The Enable Thread 
Objects for Busy Process filter saves thread object data when 
the %Processor Time counter is greater than a value you 
specify. When you select the last filter. Enable Suppress Idle 
Process, the filter discards System Idle Process data. 

In addition to listing the 
Performance Monitor counters you 
want to collect, the DCS specifies 
when the program will collect data 
and where the data will go. When you 
edit a DCS, you’ll encounter the 
Parameter Administration window. 
This window lets you specify what 
time of day the data collection cycle starts and how long each 
collection cycle lasts. The Parameter Administration window 
also lets you specify a command or script that the SeNTry 
Collection Service runs either at the end of each collection 
cycle (when the program closes the active collection data file 
and sends subsequent data to a new file) or at the end of a 
new daily cycle. Your script can copy data files to a central 
location where Performance Gallery can either use them for 
periodic reporting or invoke scripts that you produce. 

Managing the data is simple. By default, SeNTry creates a 
hierarchical data file structure on the computers it monitors. 
SeNTry places the file that is open for collection in a Current 
directory. At the end of the collection cycle, the program 
moves the file to a Previous directory. At the day’s end, SeNTry 
moves the file to an Archive directory and deletes archived files 


◄ Screen 2: 
Browsing 
SeNTry's setup 
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Screen 3: ► 
Creating charts 
in Performance 
Gallery Gold 


that are older than a number of days you specify. 

You can copy all data files to the same directory without 
worrying about overwriting files with duplicate names and 
losing data because the program constructs each data files 
name from the system name and the date and time data col¬ 
lection started. For example, the program collected a file on 
my SQL Server computer on January 25, 2000, at 6:00 a.m. 
and named the file JPGSQL_200001250600.smf. 

After I’d learned about SeNTry’s file structure, I set up 
reporting on my system. To ensure that the Collection 
Service on each computer had the authority to run the ser¬ 
vice and copy files to a common share, I used a local systems 
administrator account to set up the Collection Service. To 
accommodate systems in the other domain, I also created a 
local machine account with the same name and password as 
the server hosting the common share. I gave the local 
machine account the authority to write to the common 
share, which let the local machine account running SeNTry 
Collection Service impersonate the account that was autho¬ 
rised to access the common share. Finally, I made sure the 
account I used with Performance Gallery Gold also had 
access to the shared data. 

Performance Gallery Gold, Performance Gallery’s report¬ 
ing component, uses data files that Performance SeNTry col¬ 
lects to show one or more charts in its display area, the 
Desktop. To design a chart, you create a template in which 
you assign the data elements for the chart and specify the 
charts layout. You can save the Desktop, which Screen 3 
shows, and display a predefined set of charts. 

Performance Gallery Gold provides a variety of 2-D and 
3-D charting options (for example you can rotate 3-D charts 
or superimpose one 2-D chart onto another). When you 
graph an All Process or All Processor group, you can select 
Modify Chart from the chart’s context menu and display a 
subchart, which charts one instance within the category, (for 
example one process or one processor). You can display data 
graphically or in a table, and you can switch between the two 
options with a couple of mouse clicks. When you define a 
chart template, you can select as many as five other existing 
charts to appear on the primary chart’s right-click shortcut 
menu. This feature lets you display information related to 
the active chart. Of course, you can print and export charts 
in several graphic and tabular formats. 

Performance Gallery didn’t include a few features that I 
expected. For example, I wanted the system to consolidate 
data files for historical tracking. I knew that I could save a lot 
of disk space over time if Performance Gallery could sum or 
average counters in the file to reduce the number of samples 
from 60 per hour to 6 per hour. I also wanted to make a cus¬ 
tom copy of a data file limited to a specific time range and 
include a selected subset of counters (such as those that 
Performance Monitor’s Relog function creates). Other 
Performance SeNTry features let systems administrators 
script and automate various aspects of data collection. 
However, Performance Gallery Gold doesn’t include such 



automation features. The chart-exporting feature also seei 
incomplete. For example, Performance Gallery Gold c 
export tabular reports in HTML format. However, the pr 
gram would be more valuable if administrators could sche 
ule exports of charts from one or more desktops to ; 
HTML representation in a shared network directory, then 
mail a link to interested parties. According to Lur 
Performance Solutions, the next release of Performan 
Gallery Gold will let you display data in realtime and wri 
scripts to automatically export Desktop charts as files. 

Performance Gallery is a useful performance monitorii 
and reporting tool that includes a feature set that will ma 
life easier for systems administrators who are responsible f 
NT performance management. Because Performance Galle 
is easy to use, busy systems administrators can review perfo 
mance data consistently. The program is well worth the pt 
chase price. □ 


WINDOWS 2000 FACTS 


Performance Gallery 

Mainframe Performance Products 03-9434 2265 
http://www.perfgal.com 
$3299 (pre-GST) for a standard five-pack 
bundle (one SeNTry Administrator and Systems 
Console, five data collectors, and one reporting 
package). Additional data collectors and 
reporting package licenses are available. 

Pros: Lets administrators efficiently collect 
routine data for Windows NT performance mon¬ 
itoring, consolidate Performance Monitor data 
from many systems to one server, define charts 
for routine performance data review, display a 
set of charts with one operation, and link to 
other charts to easily view related data 
Cons: Doesn't let administrators schedule gen¬ 
eration or distribution of predefined charts; 
can't consolidate data files on disk 
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NEW Melbourne Store OPENS 4th July 2000 



at: 

212 Hoddle Street, 
Abbotsford VIC. 306' 


World Wide Web 

Go to www.ht.com.au. You can see over 

35,000 computer related products, pricing, 
availability - live online, anytime-anywhere. 

•s | i. 

—L—.. 

.. ,, _ . Ph Showroom 

North Sydney (02 ) 8879 5135 

Ground floor, Bayer Building, Fax 

275 Alfred Street North, (02) 8879 5137 

North Sydney, NSW 2060. Ph Customer Service 

(02) 8879 5140 

* n 

North Ryde Ph Sales < 02 ) 8879 5095 

1 _ . „ , „ „ Ph Showroom 

45 Epping Road, Cnr Epping & m2) 8879 5130 

Wicks Rd, North Ryde, NSW 2113. Fax (02) 8879 4000 

Close to Microsoft. ph R ece ption 

Open 7am-7pm Mon-Fri (Nth Ryde only) (02) 8879 5000 


Harris @ Kmart Kiosks Kmart Burwood-vic 3151 s 

Kmart Broadway - Broadway * UrWO ° d & _ . 

Shopping Centre, Cnr Bay & aC , “T, „°1 UrWOOd ■ 

Grose Streets, Broadway ph - < 03 ) 92,10 0732 

Ph: (02) 9219 7319 _ Kmart Kiosks hold limited stocks ] 


Ordering 

For all locations: 
Phone, fax, drop into 
one of our locations 
or order online 
through our website. 



Contact Details: 

Sales 1300 13 9999 
Facsimile 1300 13 6666 
Email info@ht.com.au 
Customer Service 1300 13 8888 
Main Reception 1300 13 5555 


ARE YOU ELIGIBLE 
TO GET BACK 
YOUR GST? 


Businesses registered for GST may be entitled to claim an input 1 
credit for the GST which they have paid on purchases of goods wl 
are to be used in their business. For more information please cont 
the Australian Taxation Office or your taxation adviser. 


You can collect Fly Buys points when ever you purchase computer products 
from Harris Technology. Look out for bonus offers in this catalogue. 
Present your Fly Buys card and collect 1 standard point for every $5 spent. 


This catalc 
is valid fr 
01/07/0 
to 31/07/ 


All items in this publication have been included in good faith on the basis that the goods, as described, will be available at the time of sale. A failure by 
to deliver in accordance with sample, description or at all or other unintentional causes may result in some lines being unavailable. Display accessories 
photographs throughout this publication are not included in the price. Whilst every care has been taken to ensure accuracy in this catalogue, we reserve 
to change incorrect prices resulting from a printing or typographical error. 



Delivery Australia-wide 

Delivery times quoted by sales staff are our best estimates 
based on information received from the manufactures. 
These estimates are offered as a guide only. 


Under 3Kg: 
3Kg - lOKg (e.g printer): 
Over lOKg (e.g. system): 

Sydney city (only) over $500: 





































Microsoft 





siness Value Packs 


icrosoft Office 2000 Small Business Edition 
Upgrade/MYOB Accounting 
(GST Ready Versions) 

GST Ex: $480 + GST: $48.00 

$« 0.00 

(94404) GST INC: 





Microsoft Office 2000 Small Business Edition 
Upgrade/MYOB Accounting Plus 
(GST Ready Versions) 

GST Ex: $634 + GST: $63.40 
(94405) GST INC: 4*^7 U 


icrosoft 

Omce2000B 


Microsoft Office 2000 offers a multitude of new features 
which extend desktop productivity to the Web, 
streamlining work processes and simplifying how 
individuals and organisations share, access, and analyse 
business information. 


Small 

Business 


Professional Premium SR-1 Developer 

(Inlcudes PhotoDraw 2000.2) 


>rd 2000 
*12000 
tlook 2000 
werpoint 2000 
blisher 2000 
tall Business Tools 
cess 2000 
ntPage 2000 
otoDraw 2000 

v. Tools & Database Runtimes 

art number 

JLL VERSION 


Office, o.o •• 




art number 

3 GRADE 


■ GST Ex: $712 i 
| +GST: $71.20 I 
1 (75956) I 

GST INC: 

$783.20 

GST Ex: $388 
j +GST: $38.80 ; 
I (76477) 

! GST INC: 

$426.80 


GST Ex: $712 j 
+GST: $71.20 I 
(75960) 

GST INC: 

$783.20 

GST Ex: $388 
+GST: $38.80 ! 
(76481) i 
GST INC: 


GST Ex: $861 
GST: $86.10 
(75958) 
GST INC: 

S947.10 

GST Ex: $477 
+GST: $47.70 
(76479) 
GST INC: 

SS24.70 


GST Ex: $1,194 
+GST: $119.40 
(99648) 

GST INC: 

$1,313.40 

GST Ex: $623 
+GST: $62.30 
(99649) 

GST INC: 

$68S.30 



rd 2000 
el 2000 
look 2000 
verPoint 2000 
ilisher 2000 


Word processing package including many design features that gear it for the Web 
Spreadsheeting package integrating Web enabled data collaboration and information sharing 
E-Mail communications package with calendar and contact management facilities 
Presentation package with remote presentation capabilities to lift meeting presentations to new heights 
Desktop Publishing and design package for easy and inexpensive production of quality publications 
all Business Tools - Includes Small Business Custom Manager, Business Planner, Direct Mail Manager & Small business Financial Manager. 
:ess 2000 - Database package used to create simple, useful databases, with improved interface to other Office 2000 applications 

ntPage 2000 - Designed for creation and editing of Internet and Intranet Sites 

rtoDraw 2000 - Photo Editing and Illustration package, all in one slick, smooth, and easy to use integrated package 


lies: 


1300 13 9999 
1300 13 6666 



www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


Milk. iiiiiiiiiiiii 
































TOSHIBA 


Register on-line for discounts! 


Power & Affordability 



80CDT 


The Satellite series is the ideal notebook for small and medium 
business, corporate projects and consumers providing the 
most CPU/Dollar from a major vendor without compromising 
features. This Satellite features an AMD 475MHz CPU, 

64MB Ram, 4GB Hard Disk, Windows® 98,12.1” 

Active Matrix TFT Screen, 56KB Modem in 
an all new case. 


GST Ex $2,544 + GST $254.40 
(90156) GST INC 


$ 2,798 



Compare Satellite Models 



Please call for 
Rental prices. 
Rental available for 
i. To 
Approved 
Purchases 



Satellite 

Satellite 

Satellite 


2180CDT 

2670DVD 

2650XDVI 

Processor 

AMD 

Pentium III 

Celeron 


475MHz 

450MHz 

466MHz 

RAM Std/Max 

64/192 MB 

64/192 MB 

64/192 MB 

Hard Disk 

4GB 

6GB 

6GB 

Screen 

12.1” TFT 

12.1” TFT 

14.1” TFT 

CD-ROM 

Yes 

Yes 

Yes 

Mic & Spkr 

Yes 

Yes 

Yes 

Port replicator 

No 

No 

No 

Select bay 

No 

No 

No 

DVD capable 

No 

Inc 4xDVD 

Inc 4xDVD 

Weight 

3.1 kg 

3 kg 

3.1kg 

Warranty 

1 Year 

1 Year 

1 Year 

DAA modem 

Yes 

Yes 

Yes 

GST Ex 

$2,544 

$3,218 

$3,214 

GST 

$254.40 

$321.80 

$321.40 

GST INC 

52,79a 40 

53,539®° 

$3,535 

With Windows 95/98 

(90156) 

(91260) 

(90157) 


* and sp ecifications herein are subject to cha nge without notii 
Finance methc 
J subject to appro 



























OSHIBA 


Register on-line for discounts! 

Biiini'iiiiri'HtifilSlEI 


srfect Solution for Business Professionals 


Satellite Pn 



4^70XDVd1 

8MB The affordable high performance mobile 

-; gr~~ computer. With a range of expansion 
capabilities, including optional Port 
Replicator for easy connection to desktop 
peripherals and accessories, Satellite Pro 
C2 qwq d-S the perfect, no-compromise solution for 
business professionals. 

GST Ex $3,818 + GST $381.80 
(94172) GST INC 

$ 4 , 199 80 


ompare Satellite Pro Models 


HARRIS 

Technology™ 

@ 


Kmart 

hoppers! 

Not all 
products 
re in-store, 
but 

consulting 
& advice 
vailable on 
all items 



Satellite Pro 

Satellite Pro 

Satellite Pro 


4270XDVD 

4280XDVD 

4320XDVD 

Processor 

Celeron 

Pentium III 

Pentium III 


500MHz 

500MHz 

600MHzSS* 

RAM Std/Max 

64/320 MB 

64/320 MB 

64/320 MB 

Hard Disk 

6GB 

6GB 

12GB 

Screen 

14.1” TFT 

14.1” TFT 

14.1” TFT 

CD-ROM 

Yes 

Yes 

Yes 

Mic & Spkr 

Yes 

Yes 

Yes 

Port replicator 

Optional 

Optional 

Optional 

Video Ram 

8Mb 

8Mb 

8Mb 

DVD capable 

Inc 6xDVD 

lnc6xDVD 

lnc6xDVD 

Weight 

3.1 kg 

3.1 kg 

3.1 kg 

Warranty 

1 Year 

1 Year 

1 Year 

DAA modem 

Yes 

Yes 

Yes 

GST Ex + GST 

$3,818+ $381.80 

$4,176+ $417.60 

$5,078 + $507.80 

GST INC 

$4,199*° 

$4,593*° 

$5,585*° 

With Windows 95/98 

(94172) 

(90158) 

(94178) 

GST Ex + GST 

$3,993 + $399.30 

$4,413 + $441.30 

$5,306 + $530.60 

GST INC 

$ 4 , 392 30 

$ 4 , 854 30 

$ 5 , 836 60 

With Windows 2000 

(94173) 

(94177) 

(94179) 



Fly Buys.| 
Collect 

| Fly Buysp 
points on 
your 

computer 
| hardware & f 
software 
when you 
purchase 
I from Harris I 
Technology. 


1300 13 9999 ! 

1300 13 6666 I 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 
































TOSHIBA 


( Check for latest prices & product] 

' ~ ih mm 


_ 


The Best Performance at the Best Price 





100 


DVD 

CAPABLE 

DVD Option - DVD Drive Kit II 


• Intel Celeron 500MHz 
•14.1’’TFT 

• 64MB RAM 


GST Ex $469 + GST $46.9i 

• 6GB HDD < A0645) GST INC S51! *: 9< 

• 24 x CD-ROM 

• 3YearWarranty 

Styled for consistant mobile performance, the Tecra 8100 
series provides you with the ultimate combination of 
traditional Tecra investment benefits, high processor 
performance and a new sleek look and feel. 

GST EX $4,398 + GST $439.80 


(94180) GST INC 



Compare Tecra Models 



*SS = Speed Step 


RAM Std/Max 
Hard Disk 
Screen 
CD-ROM 
Mic & Spkr 
Port replicator 
Select bay 
DVD capable 
Weight 
Warranty 
DAA modem 


GST Ex + GST 


GST INC 


With Windows 95/98 


GST Ex + GST 

GST INC 


With Windows 2000 


Tecra 

8100 


Celeron 
500MHz 
64 MB 
6GB 

14.1” TFT 
24x max. 
Speakers 
Optional 
Yes 

Capable 

2.8 kg 
3 Years 
Yes 


$4,398 + $439.80 


$4,837* 


(94180) 


$4,653 + $465.30 

55 , 118 ” 

(94181) 


Tecra 

8100 


Pentium III 
600MHzSS* 
64 MB 
12GB 
14.1” TFT 
24x max. 
Speakers 
Optional 
Yes 

6 x DVD 

2.8 kg 
3 Years 
Yes 


$6,388 + $638.80 

$7,026" 


(94185) 


$6,490 + $649.00 

$ 7,139 00 

With Win NT 4.0/2000 (94186) 


HARRIS 


TECHNOLOGY™ 


Tecra 

8100 


Pentium III 
700MHzSS* 
128 MB 
18GB 
14.1” TFT 
24x max. 
Speakers 
Optional 
Yes 

6 x DVD 

2.8 kg 
3 Years 
Yes 


$7,173+ $717.30 

$7,890" 


(94187) 


$7,323 + $732.30 

58 , 055 ” 

With Win NT 4.0/2000 (94' 


* jnd s p ecifications herein are subjec t toj|ha nge without notit 
Finance metho 
J subject to approt 








































OSHIBA 


Order on-line, and register for even better pricing 

mss 


Lifting Edge Performance 



Portege 

3440CT 

Portege 
7200CT r 

;essor 

Pentium III 

Pentium III > 


500MHz SS* 

600MHz SS* 

/I Std/Max 

64/192 MB 

64/320 MB 

i Disk 

6GB 

12GB 

;en 

11.3” TFT 

13.3” TFT 

day 

1024x768 

1024x768 

ROM 

Optional 

Optional 

& Spkr 

Yes 

Yes 

replicator 

Multi-media 

Optional Mil 

set bay 

Optional 

No 

> capable 

Yes 

Yes fU 

ght 

1.6 kg 

1.9 kg ■ 

ranty 

3 Years 

3 Years ■ 

i modem 

Yes 

Yes W 

Ex + GST 

$4,102 + $410.20 

$5,703 + $570.30 ■ 

INC 

$4,512" 

$6,273 30 1 

/indows 95/98 

(99762) 

(94170) 

’ Ex + GST 


$5,849 + $584.90 1 

INC 


$6 r 433 90 

/indows 2000 


(94171) 


Port, 


fSbocrl 

Portege 7200CT offers Intel’s powerful Mobile 
Pentium® III 600MHz processor with Intel 
SpeedStep™ 
technology to speed 
through applications. 

I At 25mm thin and only 
2kg, Portege 7200CT 
, packs unprecedented 
I power into its slender 
charcoal grey and 
silver magnesium 
alloy case. I 


HIBA EDO Memory Upgrades 

MB forTecra 8000 (not for PI 11 models)/ 
>rtege7000/Satellite 4000 
T Ex $186 + GST $18.60 (29356) GST INC S204.60 

MB for Portege 3110 

T Ex $174 +GST $17.40 (81078) GST INC $191.40 

MB forTecra 8000 (not for Pill models)/ 
rtege7000/Satellite4000 

T Ex $346 + GST $34.60 (29348) GST INC S380.60 

MB for Portege 3020 

T Ex $362 + GST $36.20 (77229) GST INC $398.20 
HIBA Battery Packs 
r Satellite 4000/4010/2520CDT & others 
T Ex $108 + GST $10.80 (21930) GST INC $118.80 
r Portege 3010/3020 (Lithium Ion) 

T Ex $124 +GST$12.40 (73665) GST INC $136.40 

r Satellite 4000 Series 

T Ex $108 + GST $10.80 (72109) GST INC $118.80 
r Tecra 8000 (Lithium Ion) 

T Ex $235 + GST $23.50 (29358) GST INC $258.50 

HIBA High Capacity Battery Packs 

r Portege 3010/3020 

f Ex$235 + GST $23.50 (72475) GST INC $258.50 
' Portege 7000/7020 

7 Ex $269 + GST$26.90 (66479) GST INC S295.50 


TOSHIBA Battery Charger 

For Tecra 8000 
GST Ex $366 + GST $36.60 (29357) GST INC S402.60 

TOSHIBA Universal AC Adapter 

For Tecra 8000/Satellite 4000/4010 & others 
GST Ex $110 +GST $11.00 (44200) GST INC $121.00 

TOSHIBA Additional 2 Year Warranty 
For Satellites with TFT Display 
GST Ex $182 + GST $18.20 (21729) GST INC $200.20 

TOSHIBA Port Replicators 
ForTecra II 750/780/8000 
GST Ex $610 +GST $61.00 (79226) GST INC 5671.00 
TOSHIBA Desk Station V+ 

For Tecra 500/550/650/700/750/8000 Series 
GST Ex $1,138 + GST $113.80 (25446)GST INC $1,251.80 
TOSHIBA Carry Bags 
Toshiba Friend Carry Bag 

GST Ex $67 + GST $6.70 (75901) GST INC S73.70 

Leather Bag for A4 Notebooks 

GST Ex $174 + GST $17.40 (68408) GST INC $191.40 


n 


For more Toshiba 
options 

see Web Direct Link 
or call 1300 13 9999 


r-4 


les: 

x: 


^30oT3 l 9999l^ebsiter 

1300 13 6666 | E-mail: 




For more options see 
Web Direct Link 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 































am MU See this Web Direct Link to s 

COMPAQ. _« 


e “live” pricing or to o 

flSBEM 


COMPAQ + Quicken = GST Read 




8.4Gb HDD 


*3 Yr Warranty 


Processor 

Intel Pentium III 550 

RAM 

64MB SD RAM upgradeable to 256MB 

Sound 

Integrated 16bit multimedia 

Drive 

1.44mb Diskette Drive 

Keyboard 

Enchanced keyboard 


DMI 2.0 Compliant 

Expand 

Expandability through 3 PCI slots, 2 bays. 

*Warranty 

Compaq 3 year parts, 1 year labor, 1 year on-site limited warranty 

Hard Disk 

8.4gb Hard Drive.. 

Certified Operal 

Monitor 

17" Monitor 

Systems 

CD ROM 

48x Speed CD- Rom 

WIN98 ^ 

Part# 

(A1402) 

WIN2000 y/ 

Rent 3Yrs** 

SCall 

NT X 

GST Ex+GST 

$1,699+ $169.90 

WIN95 X 

GST INC 

SI,868 90 



HARRIS 

TECHNOLOGY™ 


n_are subject to cha nge without not 
mebicwnI ni Finance meth 

I I cnhiort tn annri 





























Collect 
Fly Buys 
points on 
your 

computer 
hardware & 
software 
when you 
purchase 
from Harris 
Technology. 


566 th ' S Wel? D ' reCt L ' nl< 566 “*' Ve ” P r ' Cm& ° r t0 ° rder ' 

MSEISEBMi 

rmada 


Wine 

on-line? 


1300 13 9999 I Website: 

E-mail: 


lies: 

x: 1300 13 6666 

■H 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


th stability, quality and 
iability, this easy-to-use 
tebook delivers beyond the J 
est key core technologies 
d value for money 


>mpaq; the Server the world rel 


leoServer 150 


Processor 

RAM 

Hard Disk 
Screen 
Display 
CD-Rom 
Battery Life 
DVD 
Modem 
Warranty 
Op System 


V300 

C500MHz 

64MB 

6GB 

14.1"TFT 
1024x768 
24x max 
up to 3 hrs 
Optional 
56K 
1 year 
Win 95/98 


-E500 

PIII600MHZ 

64MB 

12GB 

14.1” CTFT 
.1024x768 
24x max 
up to 3 hrs 
Optional 
56K 
1 year 
Win 95/98 


M700 


PIII500MH; 
64MB 
12GB 
14.1 "TFT 
1024x 
Optional 
up to 3 hrs 
4xDVD-Rorr 
56K& lO/IOOf 
3 y 

\A/in 


3mes'out-of-the box ready to perform all the functions a Small 
jsiness needs for productive networking: file and peripheral 
laring, automatic data backup, internal company web site 
itranet), and secure Internet access and email. 


Ready to go server 

Easy to set up, easy to maintain 

Removable data backup included 

Local and Internet email 

High Speed internet access port 

Intel Celeron 500MHz 

64MB memory 

56K v.90 modem 

8 port hub 

Built-in secure firewall 
100 user license 
Grows with your business 


GST Ex $2,633 + GST $263.30 
(A0268) GST INC 

$ 2 , 896 30 
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ACER + Quicken = GST Ready 


| QuickBooks 
PRO 


When 

purchased 


1 Are you GST ready? 1 

Are you a Small 

A quality system, with a 
GST-ready accounting 
package will enable 
your business to 
efficiently comply with 
the new tax system. 
Check page 8 for more 
information on 

1 GST-ready Quicken 

and QuickBooks 
software. 

Business? 

BizSmart- Acer’s on-line 
solution to bridge the IT 
gap for Small 
Businesses. 

The result of a development 
partnership of Acer Computer 
Australia & Acer Digital 
Services Australia with 
LookSmart, BiziWorks, JFAX, & 
Presence Online, BizSmart is a 
‘one-stop-shop’ for the latest 
business, e-commerce, & 
communication tools, 
information & services. 


AcerPower SSerie 



% 


integrated UMA 8MB VGA (AcerPower Se) / 8MB ATi RagePro TURBO 3D graphics accelerator (AcerPo 


AcerPower Se 


AcerPower Sn 


CPU 

Celeron 

566MHz 

Celeron 

600MHz 

Pentium III 

650MHz 

Pentium III 

700MHz 

Pentium III 

750MHz 

RAM 

64MB 

64MB 

64MB 

64MB 

128MB 

HDD 

.5GB 

10GB 

10GB 

10GB 

15GB 

CD/DVD 

CD/LAN 

CD/LAN 

CD/LAN 

CD/LAN 

CD/LAN 

os 

W98SE 

W98SE 

W98SE 

(99772) 

W98SE 

(99773) 

W98SE 

(99774) 

GST Inc 

(99770) 

SCall 

SCall 

SCall 

SCall 

SCall 



Powerful Aspire Desktops 



Includes • microtower housing • TNT-2 16MB VGA graphics 
accelerator in 6400 models OR Integrated UMA 8MB graphic 
accelerator in 6300 models. 


All Aspires come with the following fantastic 
software: 

* Hasbro 3 game CD: Sorry!, Yahtzee, Smart Games 

Challenge II* 

’ World Book Multimedia Encyclopaedia 99 

* Aspire time Machine System recovery 

* MS Windows 98SE/I.E.5.0 

* Microsoft Works 4.5 

* Hasbro Interactive Battleship* 

* Acer Camera Software Site** 

* Aspire webSIGHT’* 

* Acer Computer Explorer* 

* PC-Cillin antivirus 

* PC-Doctor 

* My Aspire Guide 

* Aspire Recovery CD 

* KidDesk Internet Safe 



Aspire 6300 

Aspire 64( 

CPU 

Celeron 600MHz 

Pentium III 733MI 

RAM 

64MB 

96MB 

HDD 

10GB 

15GB 

CD/DVD 

50x CD-ROM 

50x CD-ROM 

V.90 Modem 

Yes 

Yes 

Monitor 

Aspire 17” 

Aspire 17” 

OS 

Win98 2nd Edition 

Win98 2nd Editioi 

Part number 

(99775) 

(xxxxx) 

RentSmart* 

SCall/Week 

SCall/Week 

GST Inc 

SCall 

SCall 

* Not included with Aspire 6400 
** Included only with Aspire 6400 


HARRIS 

TECHNOLOGY™ 
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lake a Smart IT Investment 


Acer TravelMate 
Notebook Series 

The Perfect combination of 
connectivity ,; portability and 
design elements. 


| Model 

341T CD 

341T DVD 

Screen 

12.1 "TFT 

12.1 "TFT 

CPU 

Pill 500MHz 

Pill 500MHz 

Memory 

64MB 

64MB 

HDD 

6GB 

6GB 

CD-ROM 

24xCD 

.NO 

DVD 

NO 

2xDVD 

Fax/Modem 

56Kbps 

56Kbps 

LAN Card 

10/100 LAN 

10/100 LAN 

Op. system 

Windows® 98 

Windows® 98 

Part number 
GST Ex 

(94817) 

$4,215 

(94818) 

_ . $4,654 

GST 

+ $421.50 

+ $465.40 

GST INC 

$ 4 , 636 °° 

$ 5,119 40 


i ceff$ Our 2-hour warranty service is our commitment to you. 

yone at Acer is comfnitted to being there for you like no one else will. That’s why six out of ten of Australia’s biggest IT users use 
PCs. And why Acer was rated No.1 in customer service and support by the Australian Personal Computer magazine survey. ’ Our 
ity TravelMate notebooks now carry our guarantee of a 2-hour warranty service in Sydney, Melbourne, Brisbane, Canberra, Perth 
Adelaide . This means we II fix your TravelMate notebook within two hours of you dropping it off at one of our service centres. Acer 
e only computer company that can make that assurance to all its customers. Call 1300 366 567 or visit www.acer.com.au. 

• • • • • *Me tr °P. ol ; ta " areas on| y- Acer Australia 




Model 

507DX 

514T 

514TXV 

602TER 1 

Screen 

1 12.1” DSTN 

12.1 "TFT 

14.1’’TFT 

13.1 TFT 

CPU 

Celeron® 466MHz 

Celeron® 466MHz 

Celeron® 466MHz 

Pentuimlll 650 

Memory 

64MB 

64MB 

64MB 

65MB 

HDD 

4.8GB 

4.8GB 

6.0GB 

12GB 

CD-ROM 

24xCD 

. 24xCD 

NO ~ 

20X CD-R/RW 

DVD 

NO 

NO 

2xDVD 

NO 

Fax/Modem 

56Kbps 

56Kbps J 

56Kbps 

56Kps 

LAN Card 

NO 

NO 

NO 

10/IOOLan 

Op. system 

Windows® 98 

Windows® 98 

Windows® 98 

Windows® 98 

Part number 

(94819) 

(8g6 —.—.rj 

(94821) 

(xxxxx) 

GST Ex 

$2,075 

$2,568 

.. 1 .$3,759 _ 

$5765 

+ GST 

+ $207.50 

+ $256.80 

+ $375.90 

+ $576.50 

GST INC 

$ 2 , 282 s ° 

$ 2 , 824 *° 

54 , 134 °° 

$ 6,341 50 


lies: 

x: 


1300 13 9999 

1300 13 6666 


1 Website: www.ht.com.au 

| E-mail: sales@ht.com.au 

GST Pricing valid 
from 1st July 2000. 
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Desktops 



Kmart 
| Shoppers! 

Not all 

| products are 
1 in-store, but 
I consulting & 
advice 

| available on 
all items 


E-Vectra ^ 

I 


Fly Buys, 
Collect 
| Fly Buys 
points on 
your 

computer 
| hardware & 
software 
when you 
purchase 
J from Harris 
I Technology. 



Storage 

Removable, 
generously 
proportioned hard 
disk drive for all 
user needs. 


i«- 


Connectivity 

Lockable USB, 
serial, parallel, 

2 and LAN ports 
fit your computir 
environment. 


Ultra-small, ultra-smart 

The revolutionary e-Vectra 
measures only 9.5 inches 
(24 cm) high. 


Media 
| Choice 

st, slim * 
CD and 
media-free 
models. 




Power 

Powerful Intel Pentium III and 
Celeron processor configurati 
and generous RAM to suit any 
business application. 


n 

Microsoft 


Operating Systems 

Choose from a range of 
Microsoft operating 
systems including 
Windows 2000 to match 
your corporate standard. 


□ I^-DisqTooh^l 


e-Diagnostics 

The intelligent 
eDiagTools technot 
allows instant prob 
identification and w 
enabled notification 
HP or your support 
staff. 


Processor: 

Celeron 

Celeron 

Pentiumlll 

Pentiumlll 


500 

533 

600 

667 

SDRAM 

64MB 

128MB 

128MB 

256MB 

Hard Disk 

8.4G 

8.4G 

8.4G 

8.4G 

FDD 

optional 

no floppy 

optional 

optional 

Monitor 

no 

no 

no 

no 

CD-ROM 

24x 

24x 

24x 

24x 

OS 

Win 98 

Win 98 

Win 2000 

Win 2000 

GST Ex 

$1,016 

$1,162 

$1,798 

$2,372 

+ GST 

+ $101.60 

+ $116.20 

+ $179.80 

+ $237.20 

Part No.: 

GST INC: 

(98419) 

$ 1 , 117 *° 

(98420) 

$ 1,278 20 

(98421) 

$ 1,977 80 

(98422) 

$ 2 , 690 20 



























HP ProCurve 
2224 Switch 


r ne tworks & Servers 


HP PROCURVE 


■cost desktop switch ideal for 
vering performance to 
groups with a mix of 10Mbps 
100Mbps devices and for mi- 
ng from lOBase-T to lOOBase- 

10/100Base-TX autosensing 
arts 

ne open transceiver slot 
nmanaged 

>w, industry-leading price 
GST Ex: $1,025 + GST: $102.50 
(75515) GST INC: 

$ 1 , 127- 50 


HP ProCurve 
Switch 2424M 


B-'-W- ass ‘ jtsst 

Desktop switch ideal for low-cost 
migration to 10/100 stackable 
switching: 

• 24 10/100Base-TX autosensing 
ports 

• Open module slot for Gigabit 
stacking and uplinks 

• Managed 

• Low industry-leading price 


GST Ex: $2,134 + GST: $213.40 f 
(75513) GST INC: * 

$ 2 r 347 40 


HP ProCurve 
4000M Switch 



A feature-rich, modular 10/100/ 
Gigabit desktop switch that provides 
scalable, low-cost switching and all 
the benefits of HP Proactive I 
Networking. Ideal for medium-to-large 
businesses looking for scalable, f 
expandable, low-cost migration to 
10/100/Gigabit switching to the 


GST Ex: $3,799 + GST: $379.9 l 
(66063) GST INC: S4 r 178 90 
Optional Gigabit Module for ; 
GST Ex: $1,706 + GST: $4170.60 ; 
(76563) GST INC: SI ,876" 


PLEASE NOTE THAT PRICES ARE SUBJECT TO CHANGE ON ALL PRODUCTS'" 



‘Rental available To Approved Pur- 
- Based on 3 year term for business 
Rental prices quoted include GST. 


NETSERVER E-200 

The Server with the best price/performance value for small 
businesses. 

Starts your small business off on the right Track. The HP NetServer 
E200 offers the best value-to-performance ratio of any major server 
supplier. 

A desktop PC may do the job when you are starting out, but as your 
small business expands, it quickly out grows the ability to cut 
corners on something as fundamental as a server. And with the HP 
NetServer E200 HP leads the top tier server suppliers offering full 
server grade technology, functionality and performance for the price 
of a PC. 

<£ Intel PIII600 MHz processor with 133MHz front size bus 
64MB registered ECC RAM standard (expandable to 768) 

9.1 GB, 7200rpm, 68-pin Ultra Wide SCSI HDD 
& Four PCI, one ISA 

Integrated HP NetServer 10/100TX LAN adapter 

GST Ex: $2,711+ GST: $271.10 

(A1489) GST INC: $ 2 , 982- 10 
Call for long term ‘rental pricing 


All systems 
include: 7 
mass storage 
shelves (4 
available after 
floppy, CD- 
ROM & 9GB 
disc), 

6 expansion 
slots (5PCI, 

1 PCI/ISA 
combination), 
integrated 10/ 
100 network 
interface, and 
HP TopTools 
for Servers 
Management 
Platform. 


les: 1300 13 9999 I Website: 

x: 1300 13 6666 | E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 



































C COMPUCON mm 


EMUSOM 



Compucon brand has 


Established around the wod 
become airtjfl 


:e, Winner of 


Quality-accredif 


ic region 


An internal 


njoy a world of difference 


Want 


Fly Buys 


with that? 


Call Harris 


Technology 


for more 


information 


Amaze 


Bv COMPUCON 


SMALL BUSINESS 

GST JUNGLE 


QuickBOOkS V.7 “PC Magazine Editor’s Choice- April 2C 

“The world’s leading financial management softwa 
tailored to your small to medium business” 
Comprehensive business and financial management software; 
Cash or accrual accounting; Financial reporting including Bala 
Sheet, Profit & Loss and Cash Flow; Fully integrated QuickBoc 
On-line Banking; GST ready* 



14 


‘Free GST updates (including these features) will continue to be made available to registered QuickBoo 
customers up until IstJuly, 2000 to ensure that all the GST ready functionality outlined is provided. Si 
to ATO requirements and changes in government legislation. 


AMAZE N533 

HI Intel Celeron 533 CPU 

64MB Sdram PC133 Memory 

# 10.2GB Ultra ATA 66 hard drive 
Hi On-board CODEC Sound & Video 

1.44MB floppy drive 

# 50 x CD-ROM drive 

# Mini Tower Case 
HI 15” Multimedia monitor 


Keyboard 

4-Button Scroll Mouse 
HI Microsoft Windows 98 
HI Quicken QuickBooks V.7 
3 Years On-site Warranty 


GST Ex $ 1,468 + GST $146.80 FROM (A1288) 

gstinc$1 f 614- 80 

GST Ex $1,229 + GST $122.90 (A1290) 
Without Monitor, GST INC SI,351 90 



HARRIS 

TECHNOLOGY™ 


P ricing ** and sp ecifications herein are subject to cha nge without not 
MMIB jjMfcpA I lim I Finance meth 

Mm VtiPitfr JSSmm WSffil \sszSi\ subject to appr 















sntium III 500MHz 
MB RAM standard 
3D 6GB 
x CD-ROM 
1 ” TFT screen 
ndows 2000 


T Ex $3,452 + GST $345.20 (A0698) GST INC 

$3,797- 20 

Call for long term rental pricing 


GST Ex $6,032 + GST $603.20 (A0702) GST INC 

$6,63 S- 20 

Call for long term rental pr 


Announcing: NetVista - A new era in 
Desktops & Thin Clients 


>erience the flexible, easy-to-use, ultracompact design of the IBM NetVista legacy-free system. You can count on fast 
easy connec tions, reduced need for support and lower costs with todays current technologies, including USB. 


NeMsta S40legacy-free 


Processor 

RAM 
HDD 
CD-ROM 
LAN ' 

Op System 
**Rent TAP 
Part No 
GST Ex 
+GST 


=GST INC 


PIII667MHZ 

128MB 

10GB 

4 OX CDROM 
10/100 NIC 
Windows 2000 
$Call 
(A1299) 
$2,015 
$201.50 


52 , 216 . 50 * 


PIII733MHZ 

128MB 

20GB 

40X CDROM 
10/100 NIC 
Windows 2000 
$Call 
(A1300). 


$2,317 



] ' Monitor not included 
* Inc GST per week over 3 years 


Netfinity 3000/5000 Servers 


K 

Netfinity 5000 

• Pentium III 600MHz 

• 128MB RAM standard 

Netfinity 3000 

• Pentium III 600MHz 

1 • 64MB RAM standard 

m 

1 t 

• Maximum storage capacity 91GB 

• 512KB Level 2 Cache 

| • HDD 9.1GB 

1 • Maximum storage capacity 72.8 


I 

• CD-ROM 32x max 

• 512KB Level 2 Cache 


| 

• Dial-in for control/monitoring/remote 
management 

• Ethernet Integrated Network Interface 

• Slots and bays (total/available) PCI/ 
ISA 5(5)x8(6) 

1 • CD-ROM 32x max 
| • 10/IOOBaseTX Integrated Network 
| Interface 

1 

B 


les: 

x: 


| GST Ex $4,320 + GST $432.00 (82774) 

GST INC $4,752- 00 

Call for long term rental pricing 

1300 13 9999 I Website: 

1300 13 6666 | E-mail: 


GST Ex $2,798 + GST $279.80 (94909) 

GST INC $3 r 077’ 8 ° 


Call for long term rental pricing 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


































RentSmart 


Apply Online And Get the Technology You Need- 



RentSmart and Harris Technology are proud to 
introduce Australia’s first online computer 
finance facility, available to your business at 
the Harris website today! 


Now you can shop online with Harris and be approved 
for up to $15,000 in RentSmart finance in just 
minutes. 


You can afford more with RentSmart through 
cashflow friendly monthly payment that are fully tax 
deductible for business purposes.* 


What’s more, renting means you can upgrade to 
new technology when you need. 



mm 


hm 


Today! 


THE FASTEST#!NT TO GET 
THE EQUIPMENT YOU NEED 
AND SAVE MONEY! 


Simply shop for the equipment you need 
on the Harris site now. 


Select RentSmart as your chosen 
payment method. 



RentSmart 

tit's smarter business to rent. 


Complete the quick, secure online 
application form. 


Check out how little RentSmart costs: 


If you are approved with RentSmart, your 
RentSmart account will be automatically 
set up in just minutes. 


RentSmart will then send you 
your application to sign, and 
your equipment will be 
ordered. 


Remember, renting is the 
cost-effective solution for 
businesses to get the 
technology they need to 
succeed. 


BHB3 

$1000 

$11.08 

$13.87 

$2000 

$22.15 

$27.75 

$3000 

$29.73 

$39.52 

$5000 

$46.05 

$62.72 


For more information, phone n 

Harris Technology 


v on Freecall 

RentSm 


1300 13 99 99 1800 688 


Facilities mentioned on this page" 
available after the 4th July 2000. 


*Consult your accountant for further advice. 


Pricing** and sp ecifications herein are subjec t to cha nge without not 
1 Finance metl 
i subject to appi 















GST Pricing valid 
from 1st July 2000 


Check for latest prices & products! 


onnected Organisers 


aim life 




Excellent Palm Computing from Harris Technology 

Palm™ connected organisers manage life’s little details. It will help you stay on top of things 
everywhere you go. You can store thousands - literally thousands - of names, addresses, 
phone numbers, to-do s, and expenses, plus hundreds of e-mail messages. 
You can synchronise all your information with your computer at the touch of a 
button. More features: Infrared communication. Access your e-mail with the 
Palm Modem® accessory. Applications: Date Book, Address Book, Mail, To-do 
List, Memo Pad, Expense, Calculator, Security, Games, HotSync®. 


gine having your daily schedule, 
trtant phone numbers, lists, meeting 
3 and more in one organised place. It’s 
' and affordable with a new Palm llle™ 
lected organiser. And, at just 12cm tall 
a mere 170g., it can go wherever you 
)e it work, home, school or on vacation, 
goodbye to your bulky paper planner. 
Palm llle” connected organiser is an 
'-to-use, pocket-sized way to keep 
c of your busy life. Choose from 
sands of add-on applications. Internet 
y. HotSync® cradle included. Stores 
oximately: 


aars of appointments 
00 to-do items 
00 memos 
) e-mail messages 
i lots of third-party applications. 

Ex $254 + GST $25.40 
58) GST INC 

179 40 


Palm lll< 

Connected Organiser 
Colorful 



The Palm llle™ combines functionality 
and speed with advanced screen 
technology that renders a vivid, clear 
colour display. A rechargeable lithium 
ion battery lasts more than two weeks 
with normal use, and recharges in your 
HotSync® cradle in just minutes a day. 
An optional recharger kit is great when 
you’re away from your PC. 

Stores approximately: • 10,000 addresses 
• 5 years of appointments • 3,000 to-do 
items* 3,000 memos • 400 e-mail 
messages • and lots of third-party 


GST Ex $688 + GST $68.80 
(95059) GST INC 

5756-so 


Fata tv 

Connected Organiser 
Slim, stylish, more storage 



If you’re looking for the sleekest device 
on the market, look no further than the 
Palm Vx™ organiser. Weighing in at 
just 114 grams., it has the same 
anodised aluminum exterior and LCD 
screen as the Palm V™ organiser. Yet 
it has four times the memory of its 
predecessor, giving you more speed 


5 years of appointments • 3,000 to-do 
items • 3,000 memos • 400 e-mail 
messages • and lots of third-party 
applications. 

GST Ex $628 + GST $62.80 
(95061) GST INC 

S690 80 


Palm Slim Leather Case^, 

GST Ex $44 
+ GST $4.40 
(63801) 

GST INC 548.4< 

Palm III 3-pack Styli 

GST Ex $15 
+ GST $1.50 JZ"' 
(60675) GST INC SI6.50 


Palm III Cradle 

GST Ex $52 
+ GST $5.20 
(60673) 

GST INC $57. 

Palm V Cradle 

GST Ex $96 
+ GST $9.60 
(74669) GST INC 


Palm V Leather 
Belt Clip Case 

GST Ex $46 
+ GST $4.60 
(74673) GST INC S50.60 




Palm 

Portable Keyboard 
Tri-fold Keyboard Goes 
Anywhere! 



Leave your laptop in the office. Carry 
this pocket-sized keyboard to take notes 
at your next meeting or write reports on 
an airplane. Folds down small. Weighing 
in at less than 250 grams, this full-size 
keyboard tri-folds into a size just slightly 
bigger than a Palm™ organiser itself. 
Unfolded, it’s the same size as your 
desktop keyboard.No batteries required. 
GST Ex $197 
+ GST $19.70 
(87210) GST INC 


Palm V Travel Kit ^ 

HotSync cradle, plug H 

adapters and AC charqer H 
GST Ex $94 ■ 

+ GST $9.40 V 

(74677) GST INC 
S103.40 

Palm III series PalmGlove 

Black: 

GST Ex $45 
+ GST $4.50 
(82231) 

GST INC $49.50 

Also avail: purple, 
olive, royal blue, teal 
and yellow 

Palm III series 
Colour Shades 

Pack of 3 flip covers i 
blue, lime & aqua+ 3 
black plastic styli. 

GST Ex $21 
+ GST $2.10 
(82253) 

GST INC 523.10 



lies: 1300 13 9999 I Website: 

ix: 1300 13 6666 \ E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 
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GST Pricing valid 


from 1st July 2000 



- Power Protection 


UPS PRO® 


FOR HUBS, SWITCHES, 
ROUTERS 


Smart battery backup and high performance surge suppression for Windows 95 & NT PCs 

• PowerChute® Plus software lets your UPS shut down your applications gracefully in the event of an 

extended power failure * Additional outlet for protection of printers 

• Audible alarms • Phone/modem protection 

• User replaceable, hot swappable batteries 



APC Back-UPS Pro 280si 

GST Ex $243 + GST $24.30 ^ 3 ( 

(76636) GST INC 5 2 © ■ i 
APC Back-UPS Pro 420si 
GST Ex $333 + GST $33.30 ^ p g, g, jg J 
(76637) GST INC SpSOO’ 
APC Back-UPS Pro 650si 
GST Ex $436 + GST $43.60 #A«A,6l 
(76638) GST INC -P *9 ■ 


PNote Pro® 


The SurgeArrest Notebook Pro Surge Protector pr 
vides the mobile notebook professional with advam 
AC and telephone line protection. The unique, in-li 
design creates a compact, lightweight surge protec 
that is truly portable and appropriate for use in an 
country throughout the world. With built-in Excess 
Current Detection, the Notebook Pro warns you age 
potential modem damage. A Velcro mounting strap 1 
6 ft. telephone cord eliminate the need to & 
any additional accessories! 
PNote Pro 
GST Ex $58 / 

+ GST $5.80 ,/ 

(99592) GST INC 

S63- 80 


Smart-UPS 2U Rack Mounts® 


OFFICE SERVERS 


New! Smart-UPS 700, 1000, and 1400 2U Rack Mounts 

Utilizing Surfijfce Mount Technology, more Application-Specific Integrated Circuits, and fewer components, w 
have crated a more reliable UPS. New 2U(3.5in/8.89cm) design saves valuable rack U space. These 
models require 30% less rack height and will still fit into a 600mm four-post rack! 

APC Smart-UPS 2u700 


GST Ex $809 + GST $80.90 
(99595) GST INC 
APC Smart-UPS 2u1000 
GST Ex $1,101 + GST $110.10 
(99596) GST INC 
APC Smart-UPS 2u1400 
GST Ex $1,613 + GST $161.30 
(99597) GST INC 


$889* 

$ 1 , 211 ’ 

S1,774 3 


and sp ecifications herein are subject to cha nge without notii 
Finance methc 
subject to appro' 
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re©m o 


formation Access Solutions 


iODUCT] 


Xircom RealPort 


The only access cards with integrated connectors! 
No more hassles with fragile cables and pop-out jacks, 



.QMU (Jup-UUl JdCKS. 

SS™ Per !( 0 I[!? liZe ^ » 0t fu°S k Communicati ons Solutions: The RealPort2 Integrated PC Card with Built-in 
, Re r' POrt2 ' nte9rated PC Cards with built ’ in connectors add flexiSy bJ 

nnnirot^nl h f t Wlde v j anety of access cards that can be used alone or mixed and matched to meet 
nunications requirements now and in the future. Combine a 56K modem, 10/100 Ethernet LAN wireless data 
ss via your mobile phone, ISDN and more! And add future technologies like broadband and 

5 Easy steps as follows 


H12 ? 


1 

Choose Desired 
Realport2 Cards 


2 

Flip one RealPort2 
card over and place 
on top of the other 

Realport2 Global 
Access Modem 



lies: 1300 13 9999 I Website: 

ix: 1300 13 6666 | E-mail: 


www.ht.com.au 

sales@ht.com.au 
















































NETGEAR 





e Connectivity Solutions 


GIGABIT SWITCHES 


I These 3 new gigabit switches from Netgear make it 
possible for small businesses and branch offices to 
fulfill requirements for higher bandwidth as their net¬ 
works become increasingly congested. The switches 
provide customers a faster server connection and al¬ 
low multiple Fast Ethernet users to access the server 
at 100 Mbps at the same time. 

GST Ex: $16350 + GST: $163.5( 

;: $ 1 , 798 ' 


10/100MBP5 FAST 
SWITCHES 


ETHERNI 


| I FS1 510T~| 


(A1209) GST Inc: I 


f two 1000Mbps 


Eight switched 10/100Mbps ports 
port (Catagory 5) 

H V * y 1 GST Ex: $2706 + GST: $270|0 

1 FS 1 518T I (A1374) GST Inc: $2,976* 


Sixteen switched 10/100Mbps ports + two 1000Mbps 
ports (Catagory 5) 

I - _ i -_ ., =1 GST Ex: $2,978 + GST: $297 10 

1 GS |504T| (A1375) GST Inc: $3,275' 8 


Four full-duplex Gigabit Catagory 5 ports 
A Please Note that Fibre Gigabit Switches are 
WL also available 


GIGABIT NETWORK 



|GA [620T| 


Gigabit Network Interface Card 


CARD 

GST Ex: $644 + GST: $6440 
(A1382) GST Inc: $708' 



The NETGEAR FS105 and FS108 feature 5 or 8 switd 
10/100 Mbps ports, auto-speed and duplex mode senJ 
Versatile and compatible. Compact and easy to inj 
Vista jacks with built-in LEDs. 

, GST Ex: $191 + GST: $J 

FS 1105| _(84722) GST Inc: $22l 


5 Port Autosensing 

FS |108| 


GST Ex: $369 + GST: $ 
(70905) GST Inc: $40! 


8 Port Autosensing 


GST Ex: $X.xx + GST:! 
(xxxxx) GST Inc: SC 


16 Port Autosensing 


The NETGEAR FS516 & FS 
switches provide powei 
network center performance 
all 16 or 24 ports capable of 1 
100 Mbps, half- or full-duplex operation, automatic sp 
sensing. Ideal for segmenting networks into srr 
connected subnets. Vista network ports with built-in LE 

---- GST Ex: $9630 + GST: $! 

I FS I 51 6 I _ (60522) GST Inc: $1,05! 


16 Port Autosensing 

|FS15241 


GST Ex: $1171 + GST: $1 
(77549) GST Inc: SI ,28) 


EH??®] ISDN ROUTER 

Latest technology | 
with ease-of-use 


24 Port Autosensing 


^jCABLE/PSL INTERNETGATEVi 

Connect multiple PCs to share 


single IP address 


designs 

Compatible with all major Internet ISDN 
equipment, this is the ideal router for Internet 
access, LAN-to-LAN connection, and 
remote acess for a single user, small 
business or branch office over ISDN. 
Includes auto sensing input 10/100 network 


GST Ex: $554 
+ GST: $55.40 
GST Inc_ 

$599 40 


port & caller ID o 




(97719) 


The NETGEAR RT311 provides 
NAT service that allows up to 32 users on 
your 10/100 network to share the high¬ 
speed Internet connection. At the same time 
it also provides firewall protection to guard 
your network against hackers and 
unauthorised access from the Internet. 



|RM 13561 ANALOC MODEM ROUTER iRT 1328j ISDN ROUTER 

Home office Internet access in 


Connect multiple PCs to 
the Internet easily 

Router + integrated 56K modem 
integrated 4-port 10BaseT hub • DHCP server • Dynamic NAT+ 
• Dial-on-Demand-routing • Hi/fn (STAC LZS) compression • 5 
year warranty 

GST Ex: $512 -K3ST: $51.20 
(70197) GST Inc: $563' 2 



a box 

Includes built-in ISDN TA, 128 MultiLink PPP, DHCP Server, D^ 
NAT+, Dial-on-Demand Routing. 

Provides Internet access, LAN-to-LAN intranet connectioi 
remote access for a single user, a small business, or a t 
office over ISDN. GST Ex: $554 + GST: 5 

(68900) GST Inc: $59 


Pricing ** and sp ecifications herein are subjec t to cha nge without noth 
mm mm, TXT ML--!',. »*] Finance methc 

9 ’(■Pis W wmammm BmSSm— Us _I subject to appro 

~ ~ M A 













































ETGEAR 


DBflHS 


Bl 


the Work out of Networking 


C ■ WUKR >IAKTeR 

KITS 

The NETGEAR Network Starter 
kits give Windows users every¬ 
thing they need to start network- 
'/■i ing right away at either 10 Mbps 
or 100 Mbps. The kits 
i|» containing 10/100 PCI 
1^ cards, a hub or switch, 
network cables, modem 
ng software and an easy to read how to guide, 
n a few minutes, you will be able to share files 
printers, exchange emails, play interactive games 



PRINTER SERVERS 

The NETGEAR print servers let you share any parrallel printer I 
among all users on the network without having to dedicate a PC 
for print serving and without complex setup and configuration. 
These print servers connect directly to the network and can be 
placed anywhere convenient to the users. 


With a built-in network 4 port hub, the 
PS105 is an all-in-one connectivity 
solution for the SOHO users- df 
providing file, print and resource g 
sharing as well as network 
gaming. 


>|104| 

Dual speed starter kit 

GST Ex: $236 + GST: $23.60 

(77292) GST Inc: $259' 60 

11051 

110 Mbs starter kit 

GST Ex: $126 + GST: $12.60 

(13277) GST Inc: $138- 60 

1108 | 

1 switch starter kit 

GST Ex: $327 + GST: $32.70 

(73997) GST Inc: S359 -70 



Netgear offers 
free, 24-hour : 
phone support 


•MBPS ETHERNET HUBS 

Vista jacks with built-in LED 
indicators • Uplink port for 
network expansion • Slim, sturdy 
metal case design • BNC/ 
H AUI backbone support 
option • Limited lifetime 
warranty • Easy plug 
and play installation 



GST Ex: $62 + GST: $6.20 

(53456) GST Inc: $ 68 20 


GST Ex: $90 + GST: $9.00 

(53458) GST Inc: 


I [116 | 

ft Slim Line 


GST Ex: $203 + GST: $20.30 

(53459) GST Inc: $223 30 


1516 | 

rt Rackmount 


I524J 

kmount 


GST Ex: $215 +GST: $21.50 

(17425) GST Inc: $236 50 
GST Ex: $281 + GST: $28.10 

(17435) GST Inc: S309 10 



16 or 24 10BASE-T ports 
- Easy plug and play installation 

• Vista network port with 
built-in LEDs 

BNC/AUI backbone support 

• Internal power supply 


[PS 1.1051 IQMbpsPrint Server 



|PS 11101 


GST Ex: $195 + GST: $19.50 

(67225) GST Inc: $114 50 
The PS110 attaches to a 10 or 
100Mbps hub or switch, providing 
|effortless transition from Ethernet 
to Fast Ethernet. It also supports 
2 parrallel printers. 


10/100Mbps Print Server 


GST Ex: $242 + GST: $24.20 
(67226) GST Inc: $246 20 


| PS 1113 | parane^^l Pr ' nt Se ™ er su PP orts U P t0 3 


(xxxxx) GST Inc: 


SCall 



NETGEAR 

Ethernet 
Adapter 10/ 


(53460) 
GST Ex: $51 
GST: $5.10 
GST Inc: 

$ 56.10 

PCMCIA 
10/100 Mbps 
Network Card 


10/100 DUALSPEED HUBS 

These Netgear hubs connect 
multiple PCs to share printers, 
files, Internet access and e-mail 
communications. Mix & match 10 
and 100Mbps PCs, servers and 
peripherals on the same 
network with ease and 
without the high cost and 
complexity of multiple hubs and bridges. All feature easy, 
plug and play installation, auto-sensing dual speed ports 
and vista network ports with built-in LEDs. 


(60071) 
GST Ex: $143 
GST: $14.30 
GST Inc: 

$ 157.30 


rDS|l04| 

4 Port Slim Line 

GST Ex: $150 +GST: $15.00 | 

(70795) GST Inc: $165' 00 ‘ 

|DS11081 

GST Ex: $236 + GST: $23.60 

(18755) GST Inc: $259‘ 60 

8 Port Slim Line 

| DS| 1161 

16 Port Slim Line 

GST Ex: $416 +GST: $41.60 

(81519) GST Inc: $457' 60 « 

| DS | 524 | 

GST Ex: $831 + GST: $81.30 

24 Port Stackable 

(69474) GST Inc: $914‘ 10 


(812? 

GST Ex: $93 
GST: $9.30 | 
GSTIncx- 


r lnc: i 

2.30 


lies: 

ix: 


130o'l^99S^Jebs!ter 

1300 13 6666 | E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 
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Worldwide Leader in Networking for the Internet 


Cisco 800 Series 


The Cisco 800 series router provides enhanced network security and reliability through the power of Cisco 
IOS software tailored for small offices and telecommuters. It is recommended for small offices of up to 20 
users connecting every user to the Internet or to the corporate LAN with one ISDN line. 


Cisco 1600 Series 



NB- sll software sold separately. _ r* ox (too on i"7 

Cisco 801 GST Ex $999 + GST $99.90 (/obbz) 

1 Ethernet and 1 ISDN Basic Rate Interface (BRI) GST INC $1,098' 


D (72566) 

4 - port shared Ethernet hub, 2 analog POTS, & 1 ISDN BRI GST INC $1,235' 3 


GST Ex $1,123 + GST $112.30 (' 


Cisco 805 GST Ex $1,246 + GST $124.60 (80398) 

Frame Relay, leased line, or async dial-up access to the Internet ^ 


The Cisco 1600 is the proven choice for the flexible Internet / Intranet access for small branch offices and 
small businesses. In addition to one fixed WAN port and one Ethernet port, the Cisco 1600 models support 
one WAN interface card, which allows customers to add or change WAN ports as needed. WAN options 
include ISDN, Frame Relay and X.25. 

NB- all software sold separately. 

Cisco 1601 - R 

One serial port with synchronous performance up to El speeds for Frame Relay 
I and X.25 WAN services, or async performance up to 


115.2 kbps. Higher speed than ISDN. 

GST Ex $2,440 + GST $244.00 (79373) GST INC $2,684' 00 


r 

Kmart 
Shoppers! 

Not all 

F products are 
in-store, but 
consulting & 
advice 
available on 
all items 

I 


Cisco 1603 - R 

ISDN (BRI) and ISDN leased line connectivity _ 

GST Ex $2,440 + GST $244.00 (A0132) GST INC $2,684'°' 


Cisco 1720 Series 


The Cisco 1720 access router delivers a flexible, integrated solution for small / medium businesses and small branch 
offices that want to deploy secure Internet, Intranet, and Extranet access. The Cisco 1720 is a fully modular solution that 
provides the access router, optional high-speed encryption, a VPN tunnel server, IPSec, and a dynamic firewall. This all- 
in-one" solution enables you to minimize your setup costs and reduce the ongoing time and expense required to manage 
the network. NB- all software sold separately. 

Cisco 1720- An integrated routing solution that delivers optimised security and flexibility in a 
desktop form factor for small / medium businesses or small branch offices interested in deploying 
Internet, Intranet and Extranet access. Modular WAN slots to support future growth by providing 
upgradeable WAN services and higher densities of WAN connections. Features and performance 
to support new world services including VPN’s and broadband technologies. Support for 
encrypted WAN performances greater than 128kbps. Router configurations that require two ISDN 
BRI interfaces. An autosensing 10/100 Mbps Fast Ethernet LAN connection to provide easy 
upgrade to Fast Ethernet. QST £x $1961 + GST $ 196 .10 (71554) GST INC $2,157' 10 



Cisco Catalyst 2900 Series XL 


Cisco’s Catalyst 2900 Series XL is a full line of stand alone, 10/100 autosensing Fast Ethernet switches thi 
combine outstanding performance, ease of use, and integrated Cisco IOS software. 

Catalyst 2912XL 

Switch for connecting smaller Ethernet Fast Ethernet workgroups or servers 
I Low entry price GST Ex $1,560 + GST $156.00 (74277) GST INC $1,716'°° 



Catalyst 2924C XL 

Dedicated 10 - Mbps or 100 - Mbps connections to individual PC’s, servers, and other 
systems. High-speed uplink flexibility over extended distances with 100BaseFX connec¬ 
tions (Catalyst2924C XL only) GST Ex $3,669 + GST $366.90 (78298) GST INC $4,035'®° 


exclude tax - Software needs to be purchased separately - Prices for 800 series routers and Catalyst switches expire 31 a July a 
currently on promotion - Prices are subject to change without notification 



" and sp ecifications herein are subjec t to cha nge without notit 
Finance methc 
1 subject to appro' 
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GST Pricing valid 
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rrrm 


edium Business Networks 


PI-701 RESIDENTIAL GATEWAY 


-UP ROUTER, INTERNET SERVER PLUS REMOTE ACCESS SERVER. 

The D-Link DI-701 residential gateway protects your — 
computers from hackers or unwanted users. It is 
easiest and safest way to share your high 
computer internet connection with a DSL Modem 
or Cable Modem. 

GST Ex: $430 + GST: $43.00 
!rnet Server IP _ (98249) GST INC: $473°° 

1'f.DN Port 6 Ethernet Lan Port, 2 Analog Ports, IP Routing 
GST Ex: $572 + GST: $57.20 (99475) GST INC: $629.20 
1 x Wan, ILan Port ISIP* Router 
GST Ex: $322 + GST: $32.20 (79398) GST INC: S3 54.20 
4 x Wan, 1 Lan Port ISIP* router 
GST Ex: $821 + GST: $82.10 (79400) GST INC: S903.10 


-link DU-560M MODEM 


Dual Speed 10/100 Mbs Multiprot Print Server * 

Parallel, 1 Serial GST Ex: $333 + GST: $33.30 

... .' ( e (53598) GST INC: S366.30 

602 Internet Server GST Ex: $358 + GST: $35 80 

... . (81535) GST INC: $393.80 

692 2 Port Internet Server with built in 9 port hub & uplink 

GST Ex: $390 + GST: $39.00 
. (85108) GST INC: S429.00 

601M Internet Server for Soho Network with Built in 56K 

M °dem GST Ex: $406 + GST: $40.60 

___ (85107) GST INC: S446.60 


The D-Link DU-560M modem provides up to 56kps 
^^^^^transmission over the phone line. Small enough to fit 
in a pocket this modem is the perfect solution for 
Ijgk desktop and notebook computers. As a USB 
device it is also the easiest to install. 

GST Ex: $120.00 +GST: $12.00 
(98306) GST INC: $132* 00 

UHvt - bBUt 56 K High speed Fax Modem 

GST Ex: $109 + GST: $10.90 (76739) GST INC: S119.90 
DE - 660CT PC Card lOMbs with RJ-45/BNC Connectors 

GST Ex: $102 + GST: $10.20 (35862) GST INC: $112.20 
DFE - 530TX PCI Bus dual speed 10/1 OOMbs network card 

GST Ex: $41 + GST: $4.10 (62956) GST INC: $45.10 
DGE - 500SX PCI Bus lOOOMg Gigabit Ethernet NA/V Interface card 
GST Ex: $823 + GST: $82.30 (90752) GST INC: S905.30 
DMF - 560TXD 56K Modem/Fax 10/100 Speed N-way PCMCIA card 
- NO DONGLES - Direct Port 

GST Ex: $323 + GST: $32.30 (98305) GST INC: $355.30 
DFE - 660TX PC Card 10/100 Base-TX Dual Speed 

GST Ex: $122 + GST: $12.20 (69449) GST INC: SI 34.20 

- 5061 Rockwell internal PCI bus WIN Data/FaxA/oice Modem 

GST Ex: $66 + GST: $6.60 (74361) GST INC: $72.60 

1 - 506IS Rockwell internal PCI bus software Data/faxA/oice 

Modem GST Ex: $60 + GST: $6.00 

(85106) GST INC: S66.00 

►-link DES-1008D SWITCH 

BOOST RESPONSE TIMES AND BANDWIDTH. SWITCHES ALSO AVAILABLE! 

i ms swucn is aesignea to enhance 
SOHO performance while providing 10/ 

100 Mbps flexibility. With 8 ports, the 

switch can also be deployed for the 
^ entry-level workgroup. Powerful yet easy to use, it 

allows users to simply plug any port to either a 10Mbps or 100Mbps 
node to multiply bandwiths, boost response time and satisfy heavy 
load demands. • Layer 2 switch • 8 10/100Mbps ports • Full/Half 
duplex support for each port • MDI uplink port for easy expansion 
• Palmsized, Lightweight 
GST Ex: $349 + GST: $34.90 
(98254) GST INC: $383 -90 

DES - 1016 16 Port 10/1 OOMbs Dual Speed, Full/half duplex 

GST Ex: $999 + GST: $99.90 (69456) GST INC: $1,098.90 
DES - 3624 Series Up to 24 Ports, 10/100Mbs.Stack up 4 Switches 
GST Ex: $2,128 + GST: $212.80 (90759) GST INC: $2,340.80 
DES - 1024 24 port dual speed 10/1 OOMbs smart rack mount 

switch 

GST Ex: $1,356 + GST: $135.60 (76740) GST INC: $1,491.60 
DES - 3225G 22+2 Port 10/1 OOMbs dual speed Gigabit 

GST Ex: $1,990 + GST: $199.00 (90755) GST INC: $2,189.00 
DES - 1005D Switch PC Card 10/100 Base-TX Dual Speed 

GST Ex: $144 + GST: $14.40 (85101) GST INC: SI 58.40 

'■link DFE-905DX NETWORK STARTER KIT | 

USB PORTS AVAILABLE! 

me u-LiriK urt-auo is a uuai bpeed 5-port 
dual speed hub that can be configured to 
either 10Mb or 100Mb speeds. It is 
designed to offer connectivity in the small 
^^■^mjme, small office environment. The palm-sized device 
ivides 5 ports to flexibility connect a small workgroup together on an 
Ethernet or Fast Ethernet network. 

DFE - 908DX 10/100 Mbs 8 port Stackable dual speed hub 

GST Ex: $274 + GST: $27.40 (60558) GST INC: 5301.40 
DFE - 916DX 16 Port 10/1 OOMbs Desktop Hub 

GST Ex: $516 + GST: $51.60 (87207) GST INC: $567.60 
DFE - 2624X 24 Port 10/100 Mbs Dual Speed Hub 

GST Ex: $1,064 + GST: $106.40 (98307) GST INC: $1,170.40 
DU - A2 PCI Port USB Adapter USB to Ethernet 

GST Ex: $48 + GST: $4.80 (78987) GST INC: S52.80 
DU - H4 4 Port USB Hub 

GST Ex: $66 + GST: $6.60 (79131) GST INC: S72.60 
DU - H3SP 3 Port USB Hub 

GST Ex: $143 + GST: $14.30 (78989) GST INC: 5157.30 

809TP 9 Port Mini- Hub 9 x UTP with Uplink Capability 

GST Ex: $125 + GST: $12.50 (32350) GST INC: SI 37.50 
816TP 16 Port 10Mb Hub with IxAU/lxBNC Ports Rackmount 
GST Ex: $222 + GST: $22.20 (51844) GST INC: S244.20 
- 905 Fast Ethernet Network Kit 

GST Ex: $244 + GST: $24.40 (76617) GST INC: $268.40 


PRINT SERVERS, MODEMS & ROUTERS ALSO AVAILABLE! 

524 2 x Wan, 5 Port Hub 

GST Ex: $602 + GST $ 60 .20 (79399) GST INC: S662.20 


Fly Buys. 


For all 
your 

small to 
medium 
business 
and 
home 
network 
needs 

please call 
for more 
information 
and 


extensive 
range of 
fantastic 
D-Link 
products 


database. 


les: 

x: 


1300 13 9999 

1300 13 6666 


Website: 

E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
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Server 




Multi-Server Controllers 


Control up to 256 network 
servers with a single monitor, 
keyboard & mouse 

With a ServerLink KVM switch you can monitor and fully control up to 
256 network servers with just one monitor, keyboard and mouse. Save money on expen¬ 
sive monitors, create more working space and cut down on your power costs. 

Designed and manufactured in Australia by an award winning engine 
company, ServerLink is packed with features, providing total control o 
ever expanding network. 

*. Select servers via On-Screen-Display or Front Panel 

* Name servers for simple selection 

* Mouse & keyboard emulation for flawless booting 
4 Scan Mode for periodic server monitoring 

* Standard cables used throughout 

* Cascadeable to control up to 256 servers 
A 8 and 16 port models 19 inch rack mounted design 
4. Australian designed and manufactured 

S349- 80 

FROM 




4l EPROM upgradeable for 
future technology 
9l Supports PS/2 and Serial 
mouse emulation 


SL-401E 

4 Port ServerLink Controller 

for PS/2 only 

GST Ex $318 +GST $31.80 (71652) GST INC $349 

SL-401 

4 Port ServerLink Controller 

GST Ex $670 + GST $67.00 (63724) GST INC $ 737 

SL-801 

8 Port ServerLink Controller 

GST Ex $1,119 + GST $111.90 (63777) GST INC $1 r 2 30 

SL-1601 

16 Port ServerLink Controller 

GST Ex$1,881 + GST$188.10 (63778) GST INC $2 r 069 


















































uantum 


v Check for latest pr ices & products! 


Dire: ' www.ht.com.au/cat/quantum 


ow Cost, Fast Storage 


No other storage solution allows you to add so much 
storage so quickly and at such a low cost, and 
supports as many network protocols simultaneously 
right out of the box as the Snap Server. Normally, 
your choices for added network storage have been 
to increase space on an existing file server, or to add 
a new file server. Adding a disk drive to a file server 
is risky and labour intensive, usually taking at least 


half a day, during which your server is off-line. 
Adding a file server is also costly, starting at around 
$3,000 and costing as much as $10,000 or more, 
and requires one to three days of labour. Snap 
Servers are different because they connect directly 
to the network (not to a file server), offer easy 
installation, simple administration, equivalent network 
performance, and low cost. 



Weeper,, 

Snap Edition u 


More Reliable - Quantum's Snap Servers are more reliable than general purpose servers because they 
do one thing very well - serve files, rather than simultaneously perform many diverse tasks. 

Network Backup - All Snap Server models are compatible with major enterprise back up solutions from 
Veritas, Legato and Computer Associates. 

Free Backup utility: DataKeeper Snap Edition - Snap Server DataKeeper Snap Edition is 
designed to work with the Snap Server to provide transparent backup of user data for all your networked 
and mobile PC’s and workstations. 

Key Features 

• Storage options - 10GB, 20Gb, 40GB and 120GB 

• Easy installation - No technical experience is needed to install a Snap Server. 

• Managed via the Web from any client on the network or from anywhere on the Internet 

• Multiple Snap Servers can run on the same network for extended usability. 

Offers mixed-network support, pre-configured for integration into all major network environments 
including NT, NetWare, UNIX and Apple. 

Supports the protocols most commonly found in today's networks, including TCP/IP IPX NetBEUI and 
AppleTalk. 

The Snap Server is the only product in its class that can be integrated within existing Microsoft NT 
Domain and Novell NetWare bindery servers. 

• RAID support: RAID 0,1 ( Snap 2000 / 20 & 40GB), RAID 0,1,5 (Snap 2000 /120GB) 


SNAP 1000- 10GB 


SNAP 2000- 20GB 


SNAP 2000- 40GB 


GST Ex $1,082.00 + GST $108.20 

(A0046) GST INC 
GST Ex $1,733.00 +GST $173.30 

(A0047) GST INC 


S1,190- 20 

$1,906- 30 

GST Ex $2,856.00 + GST $285.60 ¥| Jt 60 

(A0048) GST INC 


Shop at 
Harris 
1 Technology 
| and collect H 
Fly Buys 
Points! 



See 

Web 

Direct 

Link 

(at top of 
page) 

for 

more 

| products f 
and 
info! 



les: 1300 13 9999 | Website: 

x: 1300 13 6666 j E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 






















| CORPORATION 


Fast delivery 


Australia wide 


Order on-line, and register for even better pricim 


Camera’s, CD-Rom and CP/PVPTower 


Axis Network Cameras 

If a picture says a thousand words then an Axis network cam 
can speak volumes. 


XlXIS-k. 


isalowframe rate network camera that can connectto an Ethernet LAN or dial-up modem tele 
line and send a new image at specified intervals via Internet Protocols to your web site an email box n 
server or simply viewed using a web browser. Axis 200+ cameras are in use on ski fields, railway st 
beaches, city views, kindergartens, zoos and more locations than can be listed. Axis 200+ cameras mi 
associated web sites interesting, up to date and exciting. The 200+ supports a range of third party lens 
provides video control signals to control auto-iris lenses, which are essential on any digital camera that 
outdoors or in bright light. v ^ 

GST Ex $1,687 + GST $168.70 (47582) GST INC * f 03 9 

Likethe200+, the 2100 produces exciting clear images and transmits them over the network. Its state-of- 
technology and embedded Linux operating system gives it the ability to transmit jpeg images at 10 trarr 
second The 2100 is designed for indoor use and features a stylish plastic case and easy setup wizar 
an indoor camera the 2100 dispenses with unnecessary auto-iris video control signals in favour of lowe 


GST Ex $960 + GST $96.00 (97648) GST INC 


$1,056 


PlexWriter 12/4/32 

CD-Rewritable SCSI Drive 


Wine 

on-line? 


12X CD-Write, 4X CD-Rewrite, 32X max CD-Read 

The PlexWriter 12/4/32 combines Plextor’s proven reliability with the most exceptional record, rewrite 
and playback capabilities available. While achieving CD-Recording at blazing 12X speeds, the PlexWriter 
12/4/32 maintains the highest quality and stability while creating a 650MB disc in just 6 minutes. Fast 
160ms average random access time and burst transfer rates of 20MB/sec make this drive a top 
performer. With 32X max read, the PlexWriter 12/4/32 qualifies as a full-time replacement of your 
existing CD-ROM or CD-R Drive. ^ 0^0 00 

J007' 


GST Ex $790 + GST $79.00 (99620) GST INC i 


| I 
f 


Optistor CD/DVD 
Caching Tower 

The Optistor CD/DVD caching tower features the Axis CDE100 CD-ROM 
giving support for hard disc caching for up to 100 CD’s. Great news for organic 
that require fast access to information stored on CDs and DVDs! 

The towers are available with 1, 5 or 6 DVD ROM drives and hard drive s 
capacity for 25, 50 or 100 full CD’s. All towers are fully compatible with Ne 
Windows 95/98 and NT, Mac and TCP/IP, allowing users to access CDs and 
simultaneously over the network. 

Installation is easy. The Optistor CD/DVD Caching Tower plugs directly into a 
WAN via Ethernet or Fast Ethernet in under 5 minutes without bringing down the 
network. Add this to the ease of use, fast access to CD’s and DVD’s and i 
administration and you have a complete solution in a box. 

5 CD/DVD drive holds 100 discs 

GST Ex $7,670 + GST $767.00 (99600) GST INC 58,43 i 

6 CD/DVD drive holds 27 discs — 

GST Ex $4,582 + GST $458.20 (99602) GST INC $5v04l 
6 CD/DVD drive holds 50 discs 

GST Ex $5,748 + GST $574.80 (99605) GST INC 50,5Z< 


HARRIS 

TECHNOLOGY 
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GST Pricing valid 
from 1st July 2000 


^ Check for latest prices & products! 


jrhalim. 


Storage for life 


CD Media 


ritable:(CD-R) 

. 650MB Single (74740) 

T Ex: $2 + GST: $0.20 GST Inc: $ 2. 20 

min. 650MB 10 Pack (76731) 

T Ex: $16 + GST: $1.60 GST Inc: Si 7. 60 

700MB Single (87392) 

T Ex: $2 + GST: $0.20 GST Inc: $ 2. 20 

ataLifePlus® Envelope 

nin. 650MB 10 Pack (99682) 

T Ex: $19 +GST: $1.90 GST Inc S 20. 90 

iWritable:(CD-RW) 

lin. 650MB 2x/4x Speed Single (77492) 

T Ex: $6 + GST: $0.60 _ GST Inc: $6. 60 



batim DataLifePlus® discs have an extra durable 
(table surface. 


irbatim Signature III Colour 


CD Printer 


Verbatim 

CopySmart CD Duplicator 

ml 



More From 

\brbatim 

CD Travel 


Lightweight. 

Scuff proof 
exterior. Fabric 
lined disc 
holders prevent 
scratching and 
sticking of C “' 


COPYSMART 4x4x32xCD DUPLICATOR 

/Is easy to use as a photocopier! 

Stand-alone or PC connected one-to-one duplicator able 
to record to both CD-R and CD-RW media. 4x CD-R, 4x 
CD-RW copy functions. Simple 4 button interface allowing 
Speed selection, Test, Copy, Compare and Quick Erase. 
PC based Data and Audio copying Software included. 

GST Ex: $1,543 + GST: $154.00 (92173) 

GSTIncS1,697- 00 


S19' 


Personalise your CD’s 

The Signature III Colour CD Printer is a new, 
1 third generation ink-jet CD Colour printer from 
I industry leader Primera Technology. It 
■ combines the fastest print speed ever offered 
with the highest print resolution available in 
----- -- the world today: 1200x1200dpi for a stunning 
1.44 million pixels per square inch 

Ex: $2,459 + GST: $245.90 (89186) 

inc $2,704- 90 


rbaiini _ 


Slim-line PC Card 

CD-ROM Drive 


Add a CD-ROM to your 
. Laptop! 

This 24xCD-ROM can connect to 
. ,. PC Card enabled PC or Notebook 

deal for mobile computing for notebook users with no CD-Rom drive 
The drive is plug-and-play making installation a breeze and the 
3 tray reduces the size of traditional external PCMCIA CD-ROM 
trough its lightweight and low profile design. The control panel on 
of the case allows for easy playback of audio CD’s 

Ex: $297 + GST: $29.70 (97766) 

lnc$326- 70 


les: 

x: 


1300 13 9999 

1300 13 6666 



\ferbatinrComet Autoloader for 
Signature Printers 

Hands Free CD Printing! 

| The Champion Comet is the first 
I economical, desktop printer loader 
designed for the Signature II and III 
printers. The loader stacks up to 50 
0 printable discs then loads them into the printer 

* tray. After printing, the discs are deposited into 
the output tray. 


GST Ex: $2,411 + GST: $241.10(97769) 

GSTInc$2 r 652-'" > 


Verbatim 56K Compact Modem 

Compatible with Windows ® CE based 
Palm PCs & Handheld PCs 


The Pretec CompactModem from Verbatim is i 
the world’s first and smallest 56kbps Fax/Modem 
card for Windows CE based Palm PCs and ■ 
handheld PCs. Video conferencing ready. Supports 
V.80 application for synchronous H.324 streaming 
Supports V.90 and K56flex. Win 95/98/NT ICt ' 
compatible. By connecting the CompactFlash adapter 
included, this modem also becomes a fully-fledged PC 
card able to be used with most laptops/notebooks. 

GST Ex: $255 + GST: $25.50 (83607) 

GST Inc $280' 50 


Website: 

E-mail: 


www.ht.com.au 

sales@ht.com.au 
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56K Modems/FREE Internet Access 


purchase any 
Dynalinkmodem 
aaueniay 

6 months 
RE 

internet 
i Access 
| withTPG 


. *Six months of free Internet 

I hours with TPG is available in: 
1 Sydney, Penrith, Kiama/ 

I Wollongong, Lake Macquarie, 

I Melbourne, Brisbane, South- 
I port, Canberra, Adelaide, Perth, 
Hobart, Launceston and Darwin, 
"one-off $39.95 admin fee, 
300MB Download limit per 
month. Unlimited 3 hour 
| connections. Offer available for 
a limited time. 


Dynalink 56 KVoice/Fax/Data 
Speakerphone Modem 

"Good value for money... ease of setup and- 

excellent., consistently connects at high speeds.” 
PC World Nov 99 ^ 



(54361) GST INC $129 

• V.90 / K56flex dual-mode for high Internet 
compatibility 

• Plug and play, plus friendly QuickGuide for easy 
installation 

• Send and receive faxes from your PC 

• Supports FaxStream DUET, Caller ID, 
Speakerphone Mode and VoiceMail 


Dynalink V.90/56K ISA or PCI Card Modem 

ISA: All the features of the External. Manually configurable Jurr | 
Settings PCI: Plug and Play Installation - V.90/K56flex dual m 
for high Internet compatibility - Telephone answe 

on ISA machine mode-Send and receive faxes from your 

ISA: GST Ex $114 +GST $1 
(77577) GST INC 512! 
PCI: GST Ex $67 + GST ! 
(72909) GST INC 57 


DYNALINK USB MODEM 

* Super-easy Installation. 

* Free up Slots and IRQs. 

* No Power Supply, No Messy Cables. , 

* Dual-mode V.90, Fax Machine, Answer 
Machine, 



MagicXpress TView Video Capture Card 

“One of the two best cards in terms of picture quality” APC, July 9. Watch T\ 
your computer monitor and capture incoming vi 
(e.g. from CamCorder). Fully featured, inclui 
Teletext and remote control. Resizable window, 
up to full-screen (640x480). 

Standard: GST Ex $113 +GST $1 
(72860) GST INC 512^ 

Speakerpnoneivioaeana voiceivian | ’5^" —' -r c pot <ri 

For more info on any of Dynalink’s products, please visit www.dynalink.com.au uner * 517- 

* ALL PRODUCTS FREE-CALL TECH SUPPORT!« < 78482 > GST 



o HP OfficeJet G Series 


valid 

S from 
1st Jul 
2000 


HP OfficeJet T45 

All Colour: Printer, 
Copier, Scanner & Fax 

• 600x600dpi InkJet Printer with 
HP PhotoRET II 

I • Up to 9ppm print speed (black) 
and 6.5ppm (colour) 

• 75 speed dials, 55 page fax 
memory 

• Up to 1200dpi enhanced (300dpi 
optical) scanning, 24bit colour 

I • Up to 99 copies from original 


HP OfficeJet G85 

All Colour: Printer, 
Copier, Scanner & Fax 

The OfficeJet G85 not only 
provides incredible printing, 
scanning and copying but is also 
a fully featured colour standalone 



HP OfficeJet R65 

Gives you high quali 
performance for 
professional result 

• 600 x 600 dpi for black text and 
color printing 

• up to 11 ppm for black text and 
ppm per minute for color 

• Prints on a wide variety of papi 

types and sizes: letter, legal 
and A4 sizes: plain, fig 
transparency, photo, - _j 


GST Ex $720 + GST $72 (84356) 

gst,nc$792- 00 


GST Ex $1,361 + GST $136.60 (A0062) 

r inc SI , 497- 10 



GST Ex $947 + GST $94.70 (80322) 

$ 1,041 70 


HARRIS 

TECHNOLOGY™ 
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kGFA imagingl 


GST Pricing valid . ( ^ 

from 1 st July 2000 J Direc t^ www.ht.com.au/cat/agfa 


flaking images work for you 



ePhoto CL18 


](Tf Dual Mode; (point-and-shoot digital camera with video 
"t f. conferencing, video clipping and video e-mailing features), 
VGA (640 x 480 pixels) optical resolution with CMOS sen¬ 
sor, 32 images on internal 2Mb memory (non removable), Optical 
viewfinder, Built-in Flash, ISO 200, Includes camera cradle for video 
conferencing, USB interface. Excellent s/w bundle (Twain driver, 
Corel PrintHouse, Corel PhotoHouse, Microsoft NetMeeting, ArcSoft 
Videoimpression) 



» c SnapScan 

e50 

— 1200x2400 optical resolution 

(9600 maximum), 42 Bit, USB 
interface, Integrated TPOfor 
transparency and negative 
scanning, 4 front panel buttons (program¬ 
mable), 3 interchangeable coloured handles 
and button covers. Agfa ScanWise and 
comprehensive software package including 
Corel Print Office 200 and Readlris 

" Ex: $382 + GST: $38.20 
59) GST Inc: S420 20 


SnapScan 


1212u 


ePhoto 

CL30 Clik! 

The fantastic ePhoto CL30 now 
available with built-in 
Iomega Clik! Drive. 

Mega-pixel digital 
camera with USB 
interface and a resolution 
of 1440x1080 pixels. Features an 

optical viewfinder and 1.8" colour LCD screen. Auto focus lens with 
2x digital zoom and macro function. 

GST Ex: $1032 + GST: $103.20 
_ _ (89409) GST Inc: $1,1 3$ 20 

SnapScan 



Transparency 
adapter for 
SnapScan 1236. 
Moving light source. 
203x254mm. 
(76779) 

GST Ex: $276 I 
+ GST: $27.6f 
GST Inc: , 

S303.60 


J , One pass, high quality 

jjs/ 600x1200ppi scanner 

^ (9600ppi max.) with USB 

interface. Includes Caere 
Omnipage LE OCR, Caere 
PageKeeper, Corel Print-House Magic Select & 
Agfa’s incredible ScanWise software. Mac and 
Win98/Win2000 compatible 
Ex: $223 + GST: $22.30 “Best Scanner 1999” - 

96) GST Inc: $245 30 PC World magazine 



SnapScan 

1212 p 


One pass, high quality 
600x1200ppiscanner 
(9600ppi max.) with parallel 
interface. Includes Caere Omnipage LE 
OCR, Caere PageKeeper, Corel Print- 
House Magic Select & Agfa’s incredible 
ScanWise software. Compatible with 
Win95/98/NT. 

Ex: $166 +GST: $16.60 36-Bit 

95) GST Inc: $ 182 - 6 ° 


Touch 

Agfa’s revolutionary Sna| 

Scan Touch USB Scanne 
has four programmable 
buttons: scan direct to file, . r -^ 

email, fax or printer. 600x 1200 ppi, 36 bit, » M — __ 
landscape desktop scanner. Comes with 7 translucent 
coloured handles! Software: Agfa ScanWise, Caere -*^$4 ifl 
OmniPage LE, Caere PageKeeper (PC only) Micro 
Frontier Color IT! (Mac only) and Corel Print House 

GST Ex: $251 + GST: $25.10 
(87209) GS T Inc: S276 10 


SnapScan 

1236u 



One pass, high quality 
600x1200ppi scanner (9600ppi max.) 
with USB interface. 36 bit colour. Comes 
bundled with Caere OmniPage LE OCR, Caere 
PageKeeper, Corel Print-House Magic Selects 
Agfa’s incredible ScanWise software. Mac and 
Win98/Win2000 compatible. ADF & TPO available. 


GST Ex: $323 + GST: $32.30 
(84306) GST Inc: $355- 2 ° 


^es^130^^999^!Sbsiter 

x: 1300 13 6666 | E-mail: 


www.ht.com.au 

sales@ht.com.au 














































Kodak 

'-EJ3AUU 


GST Pricing valid 
from 1st July 2000 



Kodak 

Accessories 


32MB Picture 
Card 

(62677) 
GST Ex:$156 
+ GST: $15.60 
GST Inc: 

S171.60 


Premium 
Camera Bag 


(82273) 

GST Ex:$53 
+ GST: $5.30 
GST Inc: 


S58.30 


80 Minute 
Ultima 


52.20 


Kodak Gold 
10 Pack 


Kodak DP2000 Digital Projector 


Looks Good Anywhere 

The KODAK DP2000 Projector has a sleek, contemporary design that’s rugged enough to hit the road 
in style. It’s the perfect partner for today’s powerful laptop and handheld computers. Finally, a projector 
that’s all new and all yours—right in the palm of your hand. 

Just Plug, Play and Present 

Set up your hardware in seconds. Then, take full advantage of the DP2000’s multimedia capabilities to 
add sound, special effects, animation, live Internet connections and full-motion video. The DP2000 ,328 + GST: $93 

gives you all the cables you need and handles all these demanding applications with ease. ^ ^ 

(99615) GST Inc: 



| Kodak DC290 


iMl 


Fast, responsive and sophisticated, 
the KODAK DC280 means business. 

Its intuitive design and responsive 
performance mean there’s little 
learning curve. The DC280 lets you 
capture business images quickly 
and professionally. And then put 
them to work immediately. 

• 2 Million Pixel Resolution 

• 2x Optical and 3x Digital Zoom Lens 

• USB compatible 

• 8MB Picture Card 

• Photodeluxe Pagemill and Photoprinter Software 

• Rechargeable batteries and charger included 

GST Ex: $846 + GST: $84. 

S930 60 


(80361) GST Inc: ■ 


e, thanks to the award- 


It’s a snap to use,- 

winning interface and controls. And we’\ 
packed all this functionality into a silver 
metal-skinned design, among the most 
compact on the market. 

• 1 Million pixel resolution 

• 2x wide angle (29-58mm) optical glass 
zoom lens 

• 4MB picture card GST Ex: $362 + GST: $36.20 

S398 20 


The model of choice for high-end business 
picture takers. It gives you the ultimate in A 
digital control thanks to its ability to “learn"! 
scripts and applications—much like you’d ■ 
customize your PC with different ■ 

software. 

•2.1 Million Pixel Resolution 

• Up to 3.3 Million Pixel Interpolated 
Resolution 

• 3x Optical and 2x Digital Zoom 

• JPEG and Uncompressed TIFF File Format 

• Audio record and playback 

• Burst capture mode 

• 16MB Picture Card 

• Rechargeable batteries/ 

charger included ^ ... 

(84735) GST Inc: ,350 



GST Ex: $1,228 + GST: $11 


Kodak DC215 Milleniiufi 


Represents outstanding value for money 
with USB card reader for up to 10 
downloads. Stunning Gold Metal-skinned 
design amongst the best on the market. 

1 Million Pixel Resolution 

2x wide angle (29x58mm) optical glass 

zoom lens 

4Mb picture card 

Photodeluxe and pagemill software 
USB card reader included 


(80360) GST Inc: ■ 



GST Ex: $448 + GST: $ 
(81279) GST Inc: $49! 


Kodak 4804IDE CD-R/Rtfljg 


24x Read, 4xCDR Write, | 

4xCDRW Write 
Disk-at-once and T rack-at- 
once mode recording 
ATAPI Enhanced IDE Interface 
Gazo Personal Imaging Warehouse software 

GST Ex: $385 + GST: $ 
(84028) GST Inc: $42! 


Pricing** and specifications herein are subject to change without noti 

I I Finance meth 
BBSS ltotssal subject to apprc 

m a ~ ' 








































GST Pricing valid 
from 1st July 2000 


UICKCAM" EXPRESS QUICKCAM PRO USB 


p stills. Shoot video. Email them anywhere in one click 
e live video calls! QuickCam™ Express - The simple way 
et closer™. 

pture stills and video instantly 
lail images with a single click 
set face-to-face online 
2 million QuickCams sold 
B connector for easy installation 
)rks with Windows® 95 or 98 


Ex: $88 + GST: $8.80 
21) GST Inc: $96“ 



DEXXA OPTICAL 
MOUSE 

Silver Optical mouse with 5 buttons and a wheel 
Ikfor easy scrolling and zooming and precise 
^control. Fully compatible with Windows 9£"‘~ 
J and Windows 2000. Solid state i 
Optical Technology means no ball 
' mechanism to clean. 


I. rue ^ 640 , x i 80 resolution for stunning videos and pictures. With 
the QuickCam software, build fun web pages complete with 
streaming video or make live video calls (includes 
k a Labtec microphone) over the Internet. Add 
i titles, fade-in and fade-outs, audio tracks and 
more to your videos. Enhance your pictures 
with special effects such as sharpen, 
blur and more. And with the 
included digital surveillance 
I software, easily set up a digital 
'security camera. 


Jk 


W 


GST Ex: $240 + GST: $24.00 
(70566 ) GST Inc: $264 00 


lORDLESS DESKTOP 


>rdless keyboard and cordless wheel mouse combination 
to free you from cords that 
%. Jj^ tangle. No pointing at the 
pJQIljnXD LLU CB computer or clear path required. 

4. With convenient iTouch 
Ijg; Internet and multimedia 
'Ml control, access the 
^ Internet, search, open e- 
mail, play CDs, DVDs or MP3 
and more with one touch of a 
key. 5-year warranty. 

Ex: $154 +GST: $15.40 
72) GST Inc: $169' 4 ° 


SOUNDMAN XI 
SPEAKERS 


rience the full richness of CDs, MP3 and multimedia. Inno- 
3 compact design delivers 
gh definition sound for PC': 
ble CD players and TV. 
definition sound with solii “ 

- 25 Watts RMS. 
client for CD music, 
met and MP3 audio 
ear warranty 
;x: $116 + GST: $11.60 
5) GST Inc: $127-' 


INTERNET KEYBOARD 

The Logitech Internet keyboard and iTouch software put one- 
Ijjl touch Internet and multimedia control 

■Sff . \ at y° ur fingertips. Responsive 

1 keys provide an exceptional 
touch. Relax your hands on 
the attractive palm rest 
during breaks, and easily 
1 remove it for extra 
space. 3-year warranty. 


CORDLESS DESKTOP 

P Cordless keyboard designed for easier typing and 

contoured soft-touch cordless wheel mouse free 
you from tangled cords. Innovative mouse design 
maximises comfort and control. Features 
convenient iTouch Internet 
and multimedia controls. 5- 
i year warranty. 




GST Ex: $209 + GST: $20.90 
(87605) GST Inc: $229*° 


; of CDs, MP3 and multimedia. Inno- 
ivers real is-| 

it) 

r«®_ I 




I* 




lies: 

ix: 


1300 13 9999T Website: 

1300 13 6666 | E-mail: 


TRACKMAN 
MARBLE FX 

Revolutionary, finger-operated trackball. 
I Optical sensing technology provides 
f unmatched reliability and precision. 
I Personalize performance by assigning one- 
click commands to the buttons. Three-year 
warranty. 


GST Ex: $119 +GST: $11.90 
(54912) GST Inc: $130*o 


$70. 4< 


Cordless 
Mouseman 
Wheel 
(78677) 
GSTEx:$105 
+ GST: $10.50 
GST Inc: 

$115. 50 

Wj 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 

































YAMAHA 


For the latest pricing have a look at this Web Direct 

nam 


Specialists in Sound and Storage 


S 


• r C3 


WRITE REWRITE READ 


• 4 Mb Buffer 

• New optical pickup design 

• 24X audio extraction 

• A full disc, on a CDR or an 8X CD- 
RW disc, in around 9 minutes!! 


©YAMAHA CRW8824 Serie 

Yamaha leads the way again with the new 8X re-writeable 
format, just established. As well as CDR writing of a full dis< 
around 9 minutes, you can re-write at 8X as well, when us 
the new 8X rewriteable discs. Other improvements include 
r 24X Digital Audio Extraction forfast audio disc compilations 
r newly designed optical pickup and support of CD-Text. Impro 
packet written disc reading performance makes CDR reading an 
writing faster and easier than ever. Enhanced id 

AVAILABLE IN E-IDE KIT, (A l 

SCSI INTERNAL AND GST Ex: 

EXTERNAL KITS, AND THE +GST -|t 

NEW IEEE-1394 KIT!!! 

CALL FOR PRICING!! $488 


CRW8424EVK- E-IDE kit, complete with 
Adaptec Easy CD Creator, Direct CD V3.0, 
Take Two backup software, power cable, 
screws, manual, Australian Warranty. 


GST Ex:$452 + GST: $45.20 


(90113) GST Inc: S497.20 

'YAMAHA SPEAKERS 


CRW8424SVK- SCSI Internal Kit, with Adaptec 
Easy CD Creator, Direct CD V3.0, Take Two 
backup software, power cable, screws, 
manual, Australian Warranty. No SCSI Card 
Incl. 

GST Ex:$481 + GST: $48.10 


CRW8424SXVK- SCSI External Kit, with 
Adaptec Easy CD Creator, Direct CD V3.0, To 
for Mac V3.5, Take Two software, power cat 
manual, Australian Warranty. No SCSI Card 
Cable. 

GST Ex:$614 + GST: 61.40 


IjO I CX.^O I -r OO I . IV ■ ■ - 

(90112) GST Inc: $529.10 I (90114) GST Inc: $675.40 



YSTM40 

| 2x12 W speakers - a quality 
| desktop pair. Dual analogue 
1 inputs. Advanced Servo 
I Technology,for deeper bass. 


NEWHl 1331 Ex:$99.00 + GST: $9.90 
(99555) GST Inc: $108. 90 1 


YSTMS30 

^3-piece Powered Multi-media 
R speakers/sub-woofer with 30 
watts of power and 
dgmagnetic shielding to 
.^^^^Peliminate monitor distortion. 

GST Ex:$120.00 + GST: $12.00 
(86029) GST Inc: $132.°°' 


YSTMS5 

Satellite/Sub “Ki 


* 

53U • system, with 8( 

watts RMS. 20W and 20W (left and ric 
and 40W SubWoofer. 2 Analogue and 
USB input. 

GST Ex:$229.00 + GST: $ 
(91345) GST Inc: S251 


Yamaha audio | 
quality makes I 
such a difference I 
to your desktop! | 




Model: 

Description: 


YSTM8 

Full range 
powered monitor 
speaker pair 
2x 5w 


Ashtonishiy deep 


and headphone 
output jacks. 
Dual stereo inputs. 
(81339) 

GST Ex:$69 
+GST: $6.90 
GST Inc: 

S75 90 

~ (81340) 
GST Ex:$69 
+GST: $6.90 
GST Inc: 

S75 90 


YSTMS30 


3-piece powered 
speakers & sub- 
woofer system 
2x 6w speakers, 
18w subwoofer 
2" Satellite 
speakers for 
brilliant highs. 
Deep, powerful 
bass to 45Hz. 


GSTEx:$120 
+ GST: $12.00 
GST Inc: 

S132‘ 


GSTEx:$120 
+ GST: $12.00 
GST Inc: 


S132° 


YSTMS35D 

3-piece powered 
speakers & sub¬ 
woofer system 
2x 6w speakers, 
18w subwoofer 
USB architecture 
for superior 
soundand easy 
Plug and Play 
installation. 


GSTEx:$147 
+GST: $14.70 
GST Inc: 

S16T 70 

(86032) 
GSTEx:$147 
+GST: $14.70 
GST Inc: 

S161. 70 


YSTM40 

Quality desktop 


2x 12w 
speakers 
Dual analogue 
inputs. 

Advanced servo 
Technology 
for deeper bass. 
(99555) 
GST Ex:$99 
+GST: $9.90 
GST Inc: 

SI 08 90 


GST Ex:$9‘ 
+GST: $9.9C 
GST Inc: 

S108 9< 


YSTMS55D 

3-piece powered 
speakers & sub- 
woofer system 
80w speakers, 
40w subwoofer 
USB. Deep, 
powerful bass, 
brilliant highs. 
Headphone 
output jack. 

(81345) 
GSTEx:$233 
+GST: $23.30 
GST Inc: 

S256 30 

(81346) 
GSTEx:$233 
+GST: $23.30 
GST Inc: 

S256 30 


YSTMSW8 

Powered 

subwoofer 


YSTMS 

Power 

subwoc 


25w 


Subwoofer and 
headphone out¬ 
put jacks.Dual 
stereo inputs. 

(81348) 
GST Ex:$90 
+GST: $9.00 
GST Inc: 

599-00 


Incredible 
depth, autc 
Chest-thu 
bass res| 
down to 
(8135 
GST Ex: 
+GST: $ 
GST I 

SI 5! 


GST Ex:$! 
+GST: $9.00 
GST Inc: 


S99° 


HARRIS 


Pricing** and specifications herein are subject to change without noti 

"" 1 1 Finance methi 
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J subject to appro 







































ega 


GST Pricing valid 
from 1st July 2000 


Look here for labels, disk cases, carry cases, Zip Tools... 

Ifllin.iniriiHWtini.i.-.rjFFW 


Smart Storage Solutions 


Zip 250MB 
USB 




Zip 

250MB 


ivides high-capacity storage in an 
sy-to-use format that can go from 
ktop to laptop quickly and reliably. 
iek new design. Connect via USB 
or through PCMCIA card version 
lich requires no additional power 
ibles. Backward compatible with 
100MB Zip media 


250MB USB: 

Ex: $282 + GST: $28.20 
Inc: $ 310 40 (82633) 
USB/PC card Combo 
Ex: $337 + GST: $33.70 
' Inc: $370 70 (82780) 


Portable, light, easy to use and holds 
more files than ever before! 
Backwards compatible with 100MB Zip 
disks. Comes with 1 Zip 250MB disk 
Iomega tools supplied on CD. 
Parallel: 

GST Ex: $215.00 + GST: $25.10 
GST Inc: S276.10 (74450) 


GST Ex: $251 + GST $25.10 
GST Inc: S276.10 (74451) 


Disks: 

Single 

~7T 


GST Ex: $19 +GST: $1.90 
GST Inc: $20.90 (74454) 

10-pack 

GST Ex: $196 + GST: $19.60 
GST Inc: $215.60 (74452) 


ZIPCD 


CD-RW Internal 

fpiEwr-- ,f 


— 

8 X 8 X 32 

Share your personal photos and 
original audio and video creations 
with friends and relatives Also 
share multimedia presentations and 
data files with clients and co¬ 
workers 

Create a backup for all your files and 
create lots of space on your hard 
drive. 

Record photos from your digital 
scanneras well as your own original 
audio creations and play them on 
""''St stereo or car CD Players 


GST Ex: $490 +GST $49.00 
GST Inc: $539.00 (A1414) 


JAZ 

I^S 

CLIK! 



az 2GB External 




Ex: $545 GST: $54.50 
Inc: $599.50 (78941) 
sxternal Jaz 2GB drive is faster 
n many hard drives, has a full 
3B of storage space in each 
movable disk, gives you the 
lorn to take your files with you, 
is backward compatible with 
jstry standard Jaz 1GB disks. 
Does not include Jaz disk. 
Single: 

Ex: $152 +GST: $15.20 
Inc: 5167.20 (61652) 

3-pack: 

Ex: $416 +GST: $41.60 
Inc: S457.60 (57271) 


Clik! PC Card 
® Drive 



Integrated, 
high- 

I capacity 
/ removable 
" solution for 
notebook 
users. Sleek 
& compact, fits into most 
notebooks. Store, protect and share 
important information on a 40MB Clik! 
disk (not included). 


Clik! Drive PC Card and disk 
GST Ex: $244 + GST: $24.40 
GST Inc: 5268.40 (78902) 


Clik! Drive Mobile 

GST Ex: $277 + GST: $27.00 

GST Inc: 5304.70 (76743) 


Clik! Disks 2-pack 

GST Ex: $54 + GST: $5.40 

GST Inc: $59.40 (75984) 


Clik! Disks 10-pack 

GST Ex: $168 + GST: $16.80 

GST Inc: $184.80 (75985) 


NEW 



USB 100MB ZIP 
STARTER KIT 
WITH 3 DISKS 


Coming in July Iomega will 
release the Zip USB 100 Starter 
Kit. This comes equipped with 
the drive as well as 3 x 100 zip 
disk 


USB Easy to connect. Plug it in, 
connect the USB cable to the 
computer, and install the 
lomegaWare™ software. Done! 


Call for pricing 


Zip lOOMB disk: 
(23772) ’ 

GST Ex: $16 + GST: 
$1.60 GST Inc: 

$17.60 

10-pack: 

(21889) 

GST Ex: $158 + GST: 
$15.80 GST Inc: 

$173.80 

Zip PCMCIA SCSI 
accelerator card 

(35145) 

GST Ex: $146 + GST: 
$14.60 GST Inc: 
$160.60 
Zip ISA SCSI Zoom 
accelerator card 
(21888) 

GST Ex: $79 
+ GST: $7.90 
GST Inc: $86.90 
Zip drive carry case 
(31823) 

GST Ex: $42 + GST: 
$4.20 GST Inc: 

$46.20 

Zip parallel cable 

(46305) 

GST Ex: $35 + GST: 
$3.50 GST Inc: 

$38.50 
Zip SCSI cable 
(46304) 

GST Ex: $33 
+ GST: $3.30 
GST Inc: $36.30 
Zip disk labels 20-pack 
(48059) 

GST Ex: $3 + GST: 
$0.30 GST Inc: 

$3.30 

Zip 6-disk wallet 

(35146) 

GST Ex: $21 + GST: 
$2.10 GST Inc: 

$23.10 

Jaz 1GB disk (24218) 
GST Ex: $144 + GST: 
$14.40 GST Inc: 

$158.40 

3-pack 

(32844) 

GST Ex: $387 + GST: 
$38.70 GST Inc: 

5425.70 

Jaz PCMCIA SCSI card 
(44744) 

GST Ex: $206 
+ GST: $20.60 
GST Inc: $226.60 
Jaz universal power 
supply 
(35154) 

GST Ex: $44 + GST: 
$4.40 GST Inc: 

548.40 
ClikIPower Supply 
(78925) 

GST Ex: $27 
GST: 


See www.ht.com.au/cat/iomega for more info on these products 

130 ^ 3 ^ 99 ^ 

1300 13 6666 | E-mail: 


les: 

x: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


































GST Pricing valid 
from 1st July 2000 


Professional Video Tools 


Matrox RT2000 



From the makers of the award winning DVRaptor: 
Fast, Friendly and Easy DV Editing for your desktop. 

-I • Rock Solid DV Codec - Only from 

I Canopus 

" • Compatible with DV and Digital8 



* Frame accurate camera control 

• Easy to learn and use EZEdit 
software (included) 

Captures selected clips or complete 
videotapes - High speed rendering 

• SoftXplode 2D and 3D special effects 
software (included) 

• High Speed filtering and image 
enhancements 


DV Raptor 


Wine 

on-line? 


■■ 


The DV Raptor bundle includes: 
the award winning DVRaptor 
Premiere, SoftXplode: 
keyframeable 2D & 3D effects 
• Raptor Edit: a powerful video editor 
with real-time “assemble” and "insert” 
editing and near-real-time transition 
and title authoring • SmartSound, 
soundtrack creation software. lmpact3D 


+GST$123.70 and Adorage software. ** PLUS ** Raptor 
(89050) GST INC Bay and all the traditional high quality 

^ 70 utilities that have made DVRaptor 


7 A utilitiestnatnavemaaeuvKapror 
$l r 360' w Australias best selling DV editing system. 



DV Rex 




$5,280-°° 


DV Rex Mega Bundle 


GST Ex $2,498 
+GST $249.80 
(89082) GST INC 

$2,747*° 


Pmfessiona^ealtim^ditingfor 

corporate, event and multimedia artists 

'Dual-stream video editing, 32-bit . 
■ Realtime broadcast-qualil 
„,• Native-DV and MPEG- 1 
editing • 1394, Y/C, and 
composite I/O • MPEG-2 
output for DVD and CD 
authoring • MPEG-1 and 
‘ RealVideooutputforweb 
^ streaming • Matrox 
Millennium G400 high- 
performance desktop display card 
•Complete content creation software bundle 
Adobe Premiere RT 5.1, Ulead Cool 3D, 
Sonic Foundry ACID Music, Sonic DVD 



Hauppauge TV twin tv go) 



■ Native DV Editing 
DV I/O • Analog 1/ 
0 • High Speed 
Hardware and Software 
Codec* Multiprocessor 
Support 


This great bundle includes the DVRex, 

“• DVRexRT real-time module & Xplode 
graphics card. • High quality keyframable 
effects • Realtime static and moving titles 
■ High Quality Luminance keying • Colour 
Correction • Slow Motion • 4:3 and 16:9 
support • Realtime Audio Filters • up to 10 
tracks for real time titling • High Speed video 
effects • 200 customizable alpha transitions 
• 50 thematic objects • 50 thematic 
_$0 transitions • Import models created in 
3Dstudio or 3Dstudio MAX. 



• Watching Television on your 
computer has never been easie 
with WinTV - Watch Live TV or 
video on your PC while surfing 
the Web. .(in a window or full 
screen). 'Channelsurf 16 

channels at once 

• Professional teletext reception. DDE 
(export data from teletext to your 
spread sheet), print, save and more 

• Capture video images, motion 
video. High quality video still 
capture 1600x1200 pixels, GIF, 
JPEG formats, AVI’s and send 
them to friends via e-mail. • Vide 
I clip capture in Microsoft AVI file 
format - from TV or any video 

source - Video conference over the 
Internet with Microsoft NetMeeting or 
CU-SeeMe. • Create home movie 
AVI’s and send them to friends via e- 
mail. 

•Win 95,98, NT 4.0, Win2000and 
'Linux. 


GST Ex $195+ GST $19.50 (89064) GST INC 

$214 50 ■ 

GST Ex $280-i-GST $28.00 (89065) GST INC 

$308°° 

GST Ex $232 +GST $23.20 (89066) GST INC 

5255 20 

GST Ex$290+GST $29.00 (98455) GSTINC 

$319°° 


Win TV GO-Ff 


Win TV USB (connect in second 


Win TV USB (with FM Radi 






























GST Pricing valid 
from 1st July 2000 


Open File Manager 



|lANAGER“ 

GST Ex $920 
+ GST $92.00 
(97770) GST INC $ 1,012 00 


our back up systems play a critical role in your 
ampany’s operation. Unfortunately there is a gap in 
i/ery NT and Netware backup program. Most backup 
rograms don’t even attempt to include open email, 
atabases, web server or other files. That’s where St. 
ernard Software’s Open File Manager comes in. It is 
le only utility that allows all major backup programs 
i consistently capture the mission critical open files 
t any time. Open File Manager (OFM) ensures a 
jmplete and accurate backup, reliably and easily, 
/on if the files are in use. 


ECRIX VXA-1 Tape Drive 

ETERNAL GST Ex $1,558 + GST $155.80 (91106) 

GST INC $1,713 80 

ETERNAL GST Ex $1,649 + GST $164.90 (91110) 

GSTINC S1,813 M 



33 GB Native, 66GB 
compressed 

3-6IVIB sec sustained, that’s 21,6GB/Hour 
SCSI-2 and LVD models available. 

Variable speed operation matches data throughput 
/our computer 

Packet based technology guarantees reliable 


LINUX approved 

Variety of case colours (*White, black, red, translucent) 
Compatible with most backup software 


Backup Software - TapeWare 



GST Ex $425 
+ GST $42.50 
(97849) GST INC S467 s » 

TapeWare - Loaded with features yet simple to use. 
TapeWare is simple to install and easy to administer 
whether you have a single PC or a large enterprise 
network. 

Quick Start Wizards set up most common 
applications quickly 

Advanced and predefined scheduling features 
Built in free 6 slot autoloader support 
Desktop, Single Server, Enterprise and Data Centre 
Versions 

Options for MS-Exchange, Cluster, SQL, SAN etc 


Benchmark DLT Tans nriue 



INTERNAL 

GST Ex $2,915 
+ GST $291.50 (88037) 

GSTINC $3,206 50 

EXTERNAL GST Ex $3,125 + GST 
$312.50 (88038) GST INC 

53,437* 

• 40GB native, 80GB compressed 
3-6MB sec sustained, that’s 21,6GB/Hour 
•Ultra Wide SCSI LVD interface 

• Reads DLT4000 tapes (20/40Gb Only) 

• Internal or External models 

• LINUX Approved 

• 7 tape autoloader available 

• Compatible with most common backup software 

• Standard DLT form factor 


More from 
Digital Tape 
Solutions 

Quantum 

DLT4000/ST __ 
GST Ex $3,04' ■ 
+ GST $304.1 CM 
(70917) 


53 , 343.10 


Quantum 
DLT8000/ST. 
GST Ex 

+ GST $689.6 
(82501) 
GST INC 

57 , 585.60 


DLTtape media 

DLT2000XT 15/ 
30GB Tape 
GST Ex $73 
*■ GST $7.30 



les: 1300 13 9999 I Website: 

« 1300 13 6666 i E-mail: 


k % % % 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 




















































SONY. 


GST Pricing valid 
from 1st July 2000 



Brand new state-of-the-art Monitors 


112 x CDR 74min 

GST Ex $17 
+ GST $1.70 
GST INC 


S18- 7 


Sony SDMN50 Colour Monitor 



Sony CPDE200 17”FP Trinitron 


Sony offers outstanding image quality with reduced glare and no picture 
I distortion by utilising the latest unique Trinitron innovation - the FD Trinitron 
Multiscan CRT • 17" (16" viewable) • .24 - .25 aperture grille • high 
contrast anti-relective coating • 1280 x 1024 @ 75Hz maximum resolution. 


FD Trinitron 


GST Ex $688 + GST $68.80 

$756' 



The SDMN50 is ultra-thin, bold, and breathtakingly precise, 
The Sony Flat Panel Display delivers in places where the^ 
others can't. Provides cutting-edge performance 
and technology in a breakthrough space-saving 
design • 15" XGATFT Active Matrix LCD Panel 
■ low profile, easy-tilt design, black matte finish 
seperate ultra-thin screen and media box. 

GST Ex $2,531 + GST $253.10 (97422) 

esTiNC$2 f 784- 10 


Sony’s 3 Year On- 
Site Warranty 

•Conditions Apply 



jjSony Digital Mavica MVCFD9^ 

I Floppy Disk Digital Camera N 3I ! 

I Removable 3.5” 2HD floppy disk storage media- 1.3 
I mega pixel CCD interlace • SXGA (1280x960), XGA 
I (1024x768), VGA (640x480 pixel) 

I resolution • Up to 30 images per / —m u 

1 1,44MB floppy disc/1,272 per fi 
I 64MB memory stick with 
I optional MSACFD2M adaptor • 

1 2.5” colour LCD • 560g,- Voice 
I Memo mode (up to 40 secs). 

I GST Ex $1,587 +GST _ 

«- 7 °»r*.w' NC ■*“““** 

I 51f745" Ask about other Sony Mavica models!! 



CRX140EBK CD-R/RW kit 

8x write, 4x rewrite, 32x read 

This IDE interface drive ships complete with 
everything you need to get started. Includes interface 
and audio cables, mounting screws, Ada ptec 
CD Creator V4 (Win 2K - 
compat.) & CD Direct V3 s/w I 
installation and user manuals | 

PLUS one CD-R and oi 
RW disk. 

GST Ex $433 + GST $43.30 
(88568) GST INC 


$476 


.30 



CD-RW Drive CRX145SBK 

MAX Performance CD-RW Kit 

The CRX145 offers MAXimum performance speed with the latest 10! 
recording technology, 32X playback and 4X RW. This high performanc 
drive features SCSI interfacing and custom Sony Laser technology. A larg 
4MB buffer and special 4X audio mode combine for accelerated recordin 
and anti-skip playback. Supplied as a kit with everything* required fc 
installation & operation including cables, media, Adaptec CDCreatoiW 
(Win 2K compatible!) &DirectCDV3 s/w. New Prefbrmatted " " 11 ™ 
media saves up to an hour in set up time. ‘* i ’*' 


IDE version 
GST Ex $507 
+ GST $50.7 
GST INC f - 


550.70J97409) 

: $557.70 



Pricing** and specifications herein are subject to change without no 

—«■“ ^ ^ mmmmm EBj • | I Finance met 

IssSSI subject to app 


























GST Pricing valid 
from 1st July 2000 


ONY 


ackup solutions from the leader in tape technology 




Storage by Sony® Prove " reM^made DDS the #7fo7mat for backup 


Sony SDX500C AIT-2 Drive Advanced Intelligent Tape-2 



• 36/50GB native capacity per tape 

• Latest ALDC compression hardware (up to 3:1) 

• 6MB/s native, up to 18MB/s compressed transfer! 

• Dual Spindle cartridge with unique MIC technology 

• AME recording surface re-usable over 30,000 times! 

• SCSI Ultra Wide interface 

• 3 year warranty with Free on-site exchange 

Internal SDX500C External SDXS500C 

GST Ex $5,375 + GST GST Ex $5,998 + GST 

$537.50 (88586) $599.80 (80636) 

gst inc $5,912- 50 gst inc $6,597- 8 ° 


Tape Backup Kits from Sony 

Sony is pleased to offer a complete solution for all your backup 
requirements. Our new solution kits include: 

Interface Cable . Easy install Guide 

Mounting screws (Internal only) • 1 Media tape 

• 3 1/2 & 5 1/4" faceplates (internal only) • Terminator (Ext. only) 

• 3 year warranty with Free on-site exchange 


PC Workstation Kit Solutions PC s running 

Win 3.1/95/98, NT Workstation or OS/2 


DDS-2 Kit 4-8GB 
Internal SDT7000K 

GST Ex $1,152 + GST $115.20 
(84341) GST INC $1,267 20 
External SDTS7000K 
GST Ex $1,372 + GST $137.20 
(88572) GST INC $1,509 20 


DDS-3 Kit 12-24GB Internal SDT9000K 

GST Ex $1,482 + GST $148.20 
(88573) GST INC $1,630“ 


External SDTS9000K 

GST Ex $1,808 + GST $180.80 
(88574) GST INC $1,988*° 


^ S©rver Kit Solutions - For servers running 
Windows NT server with up to 250 users or Netware up to 25 users 
(upgrades/crossgrades enable larger installations to be supported). 

i oo,ir!o .IT, -- 


DDS-3 Kit 12-24GB 
Internal SDT9000KN 

GST Ex $2,153 + GST $215.30 

(91462) GST INC $2,368 3 ° 

External SDTS9000KN 

GST Ex $2,390 + GST $239.00 

(91464) GST INC $2,629°° 


AIT-1 25/35-75/105GB 
Internal SDX300K 

GST Ex $3,621 + GST $362.10 

(88583) GST INC $3,983 10 

External SDXS300K 

GST Ex $3,950 + GST $395.00 . 

(88584) GST INC $4,345°® 


les: 1300 13 9999 I Website: 

k: 1300 13 6666 i E-mail: 

mmmm 



www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 




































Order on-line! 


that mean business 


Crisp colour... 



Crisper prices, 


Why pay more than you have to whenj 
Minolta-QMS gives you desktop 
rffrnm colour laser printing from onl| 

/ ?*»§ \ GST Ex $2,573 + GST $2: 

COr ^Ittttp i0 " (83652)GSTINC $2 r 830 

MagiColor 2 
DeskLaser Plus 




$8,281- 90 6io( 

DeskLaser Pri 























PHILIPS 


Check for latest prices & products! 


I—P T* www.ht.com.au/cat/philips 





ward Winner! Review from PC Authority 
pril 2000 edition, 
est resolution of 1024 x 768 
was one of the top five in terms of 
ility and it exhibited no serious 
iciencies. When discussing a ‘complete’ 
duct, this is it, since it provides 
“rything you could need in a TFT screen 
very reasonable price. Compatible with 
& Mac system and is ready for the 
:oming DVI-D digital display. For 

.i users, the 150P features 2 x 1W 

sakers, as well as a centrally- 
ated microphone.” 

Authority: April 2000 edition. 


GST Ex: $761 | 
+ GST: $76.10 1 
(96590) GST Inc: * 

S837.10 

MEN! Plug H4 W.» pi 

PRODUCT p| a y 

• Award Winner! Review from PC World 
April 2000 edition. 

• The 17-inch (16.0" VIS) Brilliance 107P 
Real Flat monitor with a 0.25 mm Aperture 
Grille tube has a maximum horizontal 
frequency of 96 kHz. 

• Optimal resolution of 1024 x 768 at 75Hz 
flicker free display 

• Dual input: VGA 15pin D-Shell or 5 x BnC 

• TC099 & MPRII low emission standards 


Parallel Port PC 
Camera 



■ 21” (20” VIS) colour monitor with excellent 
front of screen performance for use with 
PC’s or Workstations. 

■ Autoscan covers horizontal frequencies up 
to 107KHz 

1 Flat Square Super High Contrast CRT with 
high resolution 0.25mm dot pitch 
Auto Calibrate extends the life of the 
monitor by automatically adjusting colour 
and luminance to original values. 

Optimal resolution of 1600 x 1200 at 75Hz 
flicker free display 

TC099 & MPRII low emission standards 


Vesta PRO 
Camera 


GST: $14.40 
(All91) GST Inc: 

$158.40 

B PC Camera - Vesta 

B Connection for true plug and play with 
ldows 98/2000 PC. Draws power from 
/USB hub. Supplied with image capture & 
eogram software. Snapshot Button for 
ituring still shots from the desktop. Max 
solution 640x480 @ 15fps Perfect for 
sktop conferencing, Internet and video 


MS280 Stereo Speakers 

With Active Subwoofer 


GST: $115.90 
(72844) GST Inc: 

$174.90 

stive 40W (RMS) 2 speaker 
lus Subwoofer System 
80W PMPO 

Irequency Range 35-20,000 Hz 
lcredible Surround and 
lynamic Bass Boost features 



GST: $17.60 
(All90) GST Inc: 

$193.60 

Connects via Parallel Port. Supplied complete 
with cable, power supply, image capture & 
videogram software. 14” CCD Optical 
System, Max Resolution 320 x 240 @ 15fps 
Perfect for Internet or video mail. 

Note: Not for Windows NT 4.0 


DSS350 USB Stereo 
Speakers 




+ GST: $13.40 | 
(72845) GST Inc: I 

5147.40 

Uses the USB port with Win 98/2000 PC’s - 
no sound card required. Uses Self Oscillation 
Class D Amplifier Delivering 30W (RMS) 

360W PMPO Line In jack for Analogue 
Support. Incredible Surround and Dynamic 


USB Connection for true plug and play 
with Windows 98/2000 PC. 

Draws power from PC/USB hub. Supplied 
with image capture, video editing & 

Videogram software. Max Resolution 
640x480 @ 30fps. Snapshot Button for 
capturing still shots from the desktop. This 
product allows ‘real time’ video capture at 
NTSC quality with a suitable PC configura¬ 
tion. Perfect for desktop conferencing, Internet 
and video mail. 

DSS370 USB Stereo 

Speakers With Active Subwoofer 

+ GST: $25.20 
I (72847) GST Inc: 

$277.20 

All the benefits of DSS350 with Active 
Subwoofer included. Frequency Range 35- 
20,000 Hz System Power 60W RMS 
720W PMPO Uses the USB Port on a Win98 
or Win2000 PC - no sound card needed. 


ales: 

ax: 


1300 13 9999TwebsiteT 

1300 13 6666 \ E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 



































^ Fast delivery 
Australia wide 


www.ht.com.au/cat/hp 


LaserJet and InkJet Printers 



HP LaserJet 1100 Printer 

HP's JetPath technology allows 
you the flexibility to expand " 

LJ 1100 into an all-in-one 
performer when your 
business needs grow. 

Crisp, sharp 600dpi 
laser printing. 8 ppm. 

2MB RAM. 

GST Ex $671+ GST $67.10 
(70095) GST INC 

S738 10 



HP LaserJet 110 
Printer-Copier-Scand 

If your current business nr 
require the LaserJet 1100 
copying & scanning capabili 
move up to the LaserJet 11C 
Printing, copying and scanr 
all-in-one. Make laser copie 

_ the touch of a button. S 

resolution 600dpi enhanced, 300dpi opt 

GST Ex $758 + GST $75.80 (70096) GST INC $833 


HP LaserJet 2100 
Series 

I All models feature: 

I • 1200 dpi resolution 
• lOppm print speed 
I • 60MHz processor 
I • 350-sheet capacity 
1 • 15,000 page monthly 
S duty cycle 
| • Excellent performance 


LaserJet 2100 


GST Ex $1,139 +GST $113.90 


A fast flexible laser with room to grow. (72291) GST INC 

EIO, PCL 6 , 4MB RAM. $1 ,252‘* 

LaserJet 2100M GST Ex $1.319 +GST $131.90 

A fast flexible laser with PS and PCL. (72292) GST INC 

EIO, PCL 6 , 8 MB RAM. $1,450 90 

LaserJet 2100TN GSTEx$1,551 + GST$155.10 : 

A complete network printer. EIO, PCL 6 , (72293) GST INC 

8 MB RAM, additional 250-sheet feeder, $1,706 10 
HP JetDirect print server installed. 


HP LaserJet 4050 
Series 

All models feature: 

• 1200 dpi resolution 

• 16ppm print speed 

• 133MHz processor 

• 500-sheet capacity 


LaserJet 4050 GST Ex $1,953 + GST $195.30 ( 77443 ) 

PCL 6 , 8 MB RAM. _ /I 0.30 


GST INC $ 2,148 

LaserJet 4050N GST Ex $2,357 + GST $235.70 ( 77445 ) 

PCL 6 , 16MB RAM. CO^.70 

GST INC 

LaserJet 4050TN GST Ex $2,837 + GST $283.70 (77446) 

PCL 6 , 16MB RAM _ 53 ^ JQ ' 70 


gst inc : 




HP Professional 
Colour 
InkJet 
Printers 



HP 2000 Series: Business perfor¬ 
mance with break-through colour 
print speed. Black: 600dpi, 10 ppm. 
Colour: PhotoREt II, 4ppm. Low 
printing costs. Four individually 
replaceable ink cartidges. 
Outstanding quality. 5,000 pages 
monthly duty cycle. 2MB RAM. 
2000C Excellent colour print quality for a 
I great price! GST Ex $795+GST $79.50 
(69484) GST INC $874 50 


2000CN Network ready, additional 250 
sheet paper tray 

GST Ex $1,399 +GST $139.90 


HARRIS 

TECHNOLOGY- 


HP 2500 Series: Fast, brilliant 
colour printing for the workgroup. 
A3 capable. Black: 600dpi, 9ppm. 
Colour: 3.5ppm. Rugged and 
robust. Low cost per page. 4 
individually replaceable ink 
cartidges. Versatile media 
handling. 12,000 pages monthly 
duty cycle. 

2500C 4MB RAM 

GST Ex $1,777 + GST $177.70 (70725) 

GST INC $1,954-™ 


2500CM RAM 

GST Ex $2,570 + GST $257.00(76060) 

GST INC $2,827'°° 


HP Colour LaserJet 4 
Series 


Delivers high quality 600dpi 
colour graphics. 16ppm mono 
4ppm colour. 32MB RAM. 133 
MHz processor. 900 pages inf 
Superior network managemer 
Duplex capable. Automatic 
transparencies sensing. Relic 
and cost-effective. Improved 
paper handling. 

GST Ex$4,450 + GST$445.00(7 
GST INC FROM $4,89! 



Pricing ** and sp ecifications herein are subject to chan ge without notic 

Finance metho 
1 subject to approv 
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The document company 

FUJI XEROX 


(tunning Performance 


hasa? 740 Lsjsar Printer 

Never Say Never 

740: Affordable colour laser printer with 
extraordinary print quality. For breathtaking 
images that leap off the page, at a 
breakthrough colour laser price, look to the 
Phaser 740. That way, you’ll never have to 
compromise. 

fhaser 750 Laser Printer 

50: The NEW Phaser 750 brings affordable, high quality colour printing within reach 
F all businesses - a revolutionary idea. The 
haser 750 colour printer improves upon the 
| ward-winning Phaser 740 colour printer, with 
creased printing and processor speeds and 
iproved colour quality. A new, faster 200 MHz 
rocessor delivers 16 pages per minute black- 
id-white prints or 5 ppm colour prints. 




Tektronix 

/ 

Fhasfe/ 740 

Phase ?t:N 

Full colour printing 

Standard 

Standard 

Max resolution black/colour 

1200dpi/600dpi 

1200dpi/1200dpi 

Ram Standard/Max 

32MB/256MB 

64MB/256MB 

Image Processor 

133Mhz 

200Mjhz 

Print Speed black/colour 

16ppm/5ppm 

16ppm/5ppm 

Pipeline Printinq 

Optional 

Optional 

Duplex Manual 

Standard 

Standard 

Auto 

Optional 

Optional 


(71836) 

GST Ex:$3930 
+ GST $393.00 

GST Inc: 

S4,323 00 

(A1401) 

GST Ex:$4,997 
+ GST: $499.70 

GST Inc: 

$5,496 70 


Tektronix 
Phaser 740 
Toner 

Black 


+ GST: $16.80 I 
GST Inc: 

S184.80 

npm| 

(71855) 

GST Be $325 I 
+ GST: $32.50 I 
GST Inc: 

S357.50 


GST Ex: $325 I 
► GST: $32.50 I 
GST Inc: 

S357.50 


(71857) 

GST Ex: $325 I 
+ GST: $32.50 fl 


$357.51 


Call 

Technology 
on 1300 
13 9999 

to ask about | 
Tektronix A3 | 
Vcolour lasers 


740N Printer feature: lOBaseT Network-ready printing right out of the box 
750N Printer feature: 10/IOOBaseT Network-ready printing right out of the box 
printers feature: No developers or other special components that need regular service and Adobe postscript 3 


lies: 

ix: 


1300 13 6666 I E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


































Canon 


Can on a Canon, Can Do! 


Check for lates 
prices & procfuc 


A4 BJC-3000 


• Up to 9ppm print 

"gst Ex $231 + SP ??l b ' aCk 
GST $23.10 * 1440 dpi 

(94499) GST INC . Separate 

$254' 10re P lacement colours 


A3/A4 

BJC- 6500 

I 


10 pages per minute print 
engine at 1200 dpi ~ 

resolution. Energy saving , ^ 

‘On-Demand’ toner fusing. Ill 

Cost-saving ‘economy’ _ 

printing mode. Powerful __ ~~ 

processor to ensure ^ /' 

maximum throughput. 

Memory Saving Technology to 
accomplish more in less RAM. PCL6 Print 
Language emulation. 

Optional genuine Adobe® PostScript® 3™ printer 
language. Optional second 250 sheet paper feeder. 
Maintenance free ‘all-in-one’ toner and drum cartridge. 
4 MB RAM standard - upgradeable to 36 MB. 


GST Ex $1,053 +GST $10! 
(95983) GST INC SI,158 


LBP800 

Desktop laser, 8ppm, 
300x300dpi, 600x600dp 
and 2,400dpi with text a 
line smoothing. 512K 
buffer. 2,500 pages per 
cartridge (5% cover). 
Win® 95, 98 and NT 4. 



HARRIS 

TECHNOLOGY™ 






























XMARK 


GST Pricing valid 
from 1st July 2000 


assion for Printing Ideas 


11 Color 
Jetprinter 

photos, cards, and 
all at a great price. 
00x1200 dpi/4ppm 
ick/2.5ppm color) 


(91535) 
GST Ex:$127 + 
GST: $12.70 


139 


-70 


Z31 Color 
Jetprinter 

Print on a wide variety of 
media from envelopes and 
greeting cards to iron-on 
transfers and banners. 



$291 


.50 


Z51 Color 
Jetprinter 

Busy? Print faster with the 
Z51 Color Jetprinter, a top 
of the line printer, for 
business or home. 



$336 


3200 Color 
Jetprinter 

A desktop inkjet with 
excellent text quality and 
vibrant color output at an 
affordable price. 




$213- 



LearnKey 


earn from the Experts 


nteractive Training via 

VIDEO, CD, YOUR INTERNET AND THE INTRANET 

LearnKey has a large number of training titles for certification and 
application. Companies and individuals can benefit from the cost 
effecti vemess of purchasing their training material JUST ONCE. 



lUlf^QE MICROSOFT CERTIFIED SYSTEM 
IVIl#OC ENGINEER 

This comprehensive kit covers six courses and includes six 
Microsoft Approved Sybex Study guides, 21 fully interactive CD- 
ROMS’s or videos plus six Master Exam test preparations. 

GST Ex $3,405 + GST $340.50 (75113) CD-ROM GST INC S3,745- 50 
GST Ex $3,395 + GST $339.50 (75112) VIDEO GST INC $3,734 so 


CISCO CERTIFIED NETWORK ASSOCIATE 

Cisco System network technologies form the backbone of many 
corporate WAN and LAN systems. LearnKey Cisco Training 
assumes little or no experience with Cisco and builds your 
knowledge and skills as you proceed. 

GST Ex $818 + GST $81.80 (79057) CD-ROM GST INC S899 80 
GST Ex $739 + GST $73.90 (79056) VIDEO GST INC S812 90 


We also provide these 
training products... 

Novel Netware 
Operating Systems " 
Networks 
GroupWise 
Corel Draw 
Illustrator 
Photoshop 

Front Page PPHH 
Domino Web 
Internet Explorer 
Netscape Communicator 
Office- Word, Excel, Access, 
Power Point, Outl ook 
Visual Basic 
Lotus Notes 
Visual C++ 

Word Perfect 
Windows 2000 & More! 




Call our training expert Anthony Farrell to dicuss your training needs on (02) 8879 6080 


les: 

lx: 


^ 30 ^ 3 ^ 99 ^ 

1300 13 6666 


Website: 

E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


































EPSON 

THE POWER TO CREATE 


GST Pricing valid 
from 1st July 2000 


Collect 1000 
Bonus Fly 
Buys points 
when you 


94835, A1451 
or 65064 
between 

■Il/7/OO - 31/7/00 



$25 


Mak 


EPSON STYLUS 

COLOR 480 


I Colour Ink for 
EPSON 
STYLUS 
COLOR 480 
GST Ex $32 
1 + GST $3.20 
(A0726) 

. GST INC 

$35" 

I DBL Black Ink I 
for EPSON 
, STYLUS 
COLOR 670 
GST Ex $70 
1 + GST $7.00 
(90625) 

GST INC 

I $77 °° 

I Tri-Colour Ink 
for EPSON 
STYLUS , 
COLOR 670 & 
760 

GST Ex $39 
+ GST $3.90 
(70092) 

GST INC 

S42- 90 

Black Ink for 
EPSON 
STYLUS 
COLOR 760 
GST Ex $39 
+ GST $3.90 
(70091) 

GST INC 

S42- 90 

Toner for 
EPSON 
DESKTOP 
LASER 
EPL-5700L 
GST Ex $166 
+ GST $16.60 
(65069) 

GST INC 

SI 82 




$184 80 


The EPSON STYLUS COLOR 480 brings the quality and performance 
of our PerfectPicture Imaging System within everyone’s reach. It offers 
the fine-grained detail of Ultra Micro Dot printing, and the speed and 
beauty of Variable-Sized Droplet technology. With its user-friendly on¬ 
screen display, you control all printer functions right from your PC! 
Exclusive to Windows only. 



GST Ex $282.00 
+ GST $28.20 
(94835) 

GST INC 

$ 310 ™ 

The EPSON STYLUS COLOR 670 is ideal for home, school 
office use. It provides easy, plug-and-play support for Window 
98/2000/NT 4.0 and USB-equipped Macintosh systems. It cc 
with everything you need to print 1440dpi photo quality coloi I 
images from the moment you set it up. What’s more, it offers I 
outstanding performance of EPSON'S PerfectPicture Imaging I 
System and Variable-Sized Droplet technology — at a remarl I 
affordable price. 


EPSON DESKTOP 

LASER EPL-5700L 



1 PACK (250 SHEETS) 

OF PREMIUM 
PLAIN PAPER with 
this printer. 

GST Ex $390 
+ GST $39.00 
(A1451) 

GST INC 

The new EPSON STYLUS COLOR 760 incorporates the latest state-of- 
the-art technology to ensure it is right at home meeting the demands of 
the advanced home and office user. By combining EPSON’S 
Advanced Variable-Sized Droplet technology and Ultra Micro Dots with 
EPSON’S award winning PerfectPicture Imaging System, the EPSON 
STYLUS COLOR 760 has created a new standard of image quality for 
the SOHO environment. Produces images that are so fine-grained, they 
are virtually indistinguishable from photographs. 

* Offer valid until 31-07-00 




GST Ex $672.00 
GST $67.20 
(65064) 

GST INC 

$ 739 ™ 

The EPSON EPL-5700L is the ideal laser printing solution for 
business and home offices, as well as for personal use in lar 
companies. It gives you exactly what you want from a laser 
- high quality - with highly detailed 1200 dpi class resolution 
quick 8 ppm output, convenient operation and a USB interface 
compatibility with both Windows and G3/iMac computers. 


Epson Model 

480 

670 

760 

EPL-570( 

Print Method 

Piezoelectric 

Piezoelectric 

Piezoelectric 

Piezoelectri 

Print Speed Colour (econ mode 

2.6ppm 

3.8ppm 

6.8ppm 


Print Speed Black (econ mode) 

4ppm 

5ppm 

7ppm 

8ppm 

Print Resolution 

720x720 

1440x720 

1440x720 

600 or 300d 

Paper holding capacity 



100 sheets 

150 sheets 

Plain 100 shts 

100 sheets 

100 sheets 

Epson Transparency 

1 sheet 

10 sheets 

20 sheets 


Envelopes 

lOenv 

10 env 

lOenv 

yes 

optional 500 shee 
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GST Pricing valid 
from 1st July 2000 




IP ScanJets 


* ScanJet 3300C 

scanning & copying from 
a brand you trust 
0 dpi optical resolution, 600 
200 dpi hardware resolution, 
00 dpi enhanced resolution 
aling: 12 dpi to 9600 dpi at 
0% scaling Maximum 
cument size: 8.5" x 11.7” 

16 mm x 297 mm) 
liversal Serial Bus (USB) 
inector 


GST Ex $197 +GST $19.70 
(81725) GST INC 

S216 70 


HP ScanJet 6300C 

Best image quality for 
professionals 

1200dpi optical Unltd enhanced 
Scan, copy, E-mail, Fax, 
Document Management Button 
36 bit colour 
5 front panel buttons 
35mm Slide Adapter. 




GST Ex $630 + GST $63.00 (81726) 

CfiQa-00 

GST INC 9v79 


HP ScanJet 6350C 

Fast scanning for multi-page 
documents 

• 1200 dpi optical resolution, 1200 
x2400 hardware resolution, 
unlimited enhanced resolution 

• Scaling: Unlimited Maximum 
document size: 8.5 x 11.7 
inches (216 mm x 297 mm) 

• Interface: Universal Serial Bus 
(USB)-Windows 98; SCSI- 
Windows 95,98, and NT 4.0 




■IP DeskJets 


IP DeskJet 930C 

iompact Photo- Quality 
Colour InkJet Printer 


HP DeskJet 970Cxi 

The premier photo quality 
printer for professionals 


+ GST $79.00 (81727) 

$869°° 


HP DeskJet 1220C 

High Performance Wide- 
Format InkJet Printer for All 





rnative 2400x1200dpi mode 
)hoto paper with 
PhotoREt 3 

cellent results on all types of 
dia in all modes 
its up to 9ppm black and 


Ex $354 + GST $35.40 (95761) 

iST INC S389- 40 


• Up to 2400dpi InkJet with HP 
PhotoREt 3. 

■ Up to 12ppm print speed (black) 
and up to lOppm (colour) 

■ New! Automatic two-sided 
printing 


lies: 


GST Ex $613 +GST $61.30 
(84363) GST INC 

S674- 30 

1300 13 9999 Fwebsite^^™ 

1300 13 6666 I E-mail: 


Business Needs 

■ Black 600dpi 

■ Colour 2400x1200dpi mode on 
photo paper with HP PhotoREt 3 

• Prints up to 11 ppm black and 
9.5ppm colour 

• Prints a wide range of sizes- 
from postcard (4”x6”) to poster 
(13”x19”) on 

variety 
of media 


GST Ex $802 + GST $80.20 (95763) 
GST INC -^“ 20 


$882 


www.ht.com.au 

sales@ht.com.au 
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Speedy Delivery 
Australia Wide 


For LIVE pricing or to order a 




Is your business ready for the GST 


QuickBooks 



Designed for small to medium businesses. Handles inventory and double 
Accounting. Keeps track of bank balances, loans and other finances. Calcu 
charges on overdue payments, monitors unpaid bills, writes and prints che 
records stock and offers 79 different financial graphs and reports. QuickBoc 
GST Guaranteed. 

• Manages small business finance 

• Invoicing and debt management for small business 

• Insights into finance VFRRinN 

• Accounts receivable / debtors tracking VtKolUN 

• Accounts payable / creditors tracking 

• Inventory and purchase order control 

• Customisable invoices and statements 

• Cheque preparation and printing 


GST Ex: $174 +GST: 


$191 


With all the features of QuickBooks, QuickBooks PRO allows you to allocatt 
time and material costs to a job or project. The additional time managemen 
tools, cost estimating and employee hours can flow directly on to invoices, f 
an instant snapshot of your business with up to 90 financial reports and gra 

• Advanced job costing and bugeting 

• Cheque and credit card account reconciliation w > 

• Flexible and customiseable reporting 

• 90 Reports and graphs 

• Cheque preparation and printing VERSION 

• Sales Tax calculation 

• Estimated for better quoting 

• Time tracking/ on-screen timer 

GST Ex: $298 + GST: 3 


(94377) GST Inc: 


$327 


Quicken for Business. And it is. The new Work Flow Manager feature sets 
Quicken for Business apart from the other Quicken products. This contact 
management tool assists in efficiently tracking and maintaining the busines 
Quicken For Business also contains all the features of the Standard and D« 
versions that make Quicken the most popular financial management softwj 
available on the market today. 

• Estimates and Quotes 

• Work orders and Purchase orders 

• Invoicing 

You can monitor sales, maintain customer & supplier records, control 
production, produce quotes, work orders & invoices, log customer enquiries 
manage work in progress & update job books, retain historical information 
produce a variety of reports. Quicken for Business, tailored to meet your 
business needs. 

GST Ex: $149 +GST: $ 


(68940) GST Inc: 


$163 
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HYOB 


YOB GST-ready business solutions 


VIYOB’s leading small business solutions are dedicated to streamlining business 
:esses and making it simpler for you to manage Australia’s GST. The extensive GST 
tures in MYOB accounting software allow you to effortlessly collect, track, pay and 
report GST. 

flYOB FirstAccounts 

e ideal first accounting system and starting point for small service-based businesses, 
nple to set up and powerful enough to handle all the needs of small service busi- 
sses. MYOB FirstAccounts makes it easy to track income and expenditure, create 
d print invoices, statements, purchase orders etc. Easily monitor who owes you 
iney and who you owe money to. The Card File feature allows you to record the 
itact details of all your customers and suppliers in the one simple database. Produce 
)fit & Loss and other key reports with the click of a mouse. MYOB FirstAccounts has 
you need to calculate, track and report GST collections and payments. GST-READY. 

mpatible with Win 95/98 or later, NT 4.0 or later, Mac OS 8.0 or later. 

GST Ex: $159 + GST: $15.90 
(85770) GST Inc: SI 74 90 

1YOB Accounting 

e simple to use, single-user solution with enhanced GST management for 
th service and inventory based businesses with around 1-10 employees. The 
w MYOB BASlink makes it even easier to complete the Business Activity 
atement (BAS) by creating a report providing all the GST information your 
siness needs. All MYOB forms — invoices, statements, purchase orders, 
tiling labels & cheques — can be completely customised to suit the look and 
eds of your business. MYOB Accounting features: invoicing, receivables, 
rchasing, payables, cashbook, powerful inventory, job costing, general 
tger, extensive reporting and more. Also includes OfficeLink - the dynamic 
k to Microsoft Office. Everything you need to build a better business. GST- 
EADY. 

jmpatible with Win 95/98 or later, NT 4.0 or later, Mac OS 8.0 or later. 

GST Ex: $319 +GST: $31.90 
(85771) GST Inc: S350-" 

HYOB Accounting Plus 

tends the functionality of MYOB Accounting with the addition of a professional time 
ing module and fully integrated payroll. Suited to both service and inventory based 
sinesses with 1-30 employees. The instant a pay is processed, the fully integrated 
yroll feature automatically updates all related accounts - with no tedious importing or 
porting of data required - making pay runs a simple task. Courtesy of the new time 
ling module - along with meeting the needs of thousands of different types of small 
sinesses - MYOB Accounting Plus is also perfect for professionals such as architects, 
nsultants, lawyers, graphic designers and anyone who bills by the time they spend on 
)reject or with a client. Includes OfficeLink. GST-READY. 

impatible with Win 95/98 or later, NT 4.0 or later, Mac OS 8.0 or later. 

GST Ex: $469 + GST: $46.90 
(85772) GST Inc: $515 90 

MYOB Premier Accounting 

Includes all the features and functionality of the other MYOB accounting products, plus 
enhanced inventory (flexible pricing matrix for different types of customers), the ability to 
handle multiple currencies and powerful multi-user access. Includes 3 user licences - 
it’s easy to add more at anytime. Includes OfficeLink. GST-READY. 

GST Ex: $865 + GST: $86.50 
(85773) GST Inc: $951 50 



1300 13 9999 Fwebsite: 

1300 13 6666 I E-mail: 


www.ht.com.au 

sales@ht.com.au 



GST Pricing valid 
from 1st July 2000. 

















cS? Seagate software 


Bi 


iiWrtilnft'.HHffnrPi 


SJH 


’owerful reporting for the Web 


Get the Reporting you need with Seagate Crystal Reports: 


Shop at 
Harris 

I Technology 
1 and collect 
Fly Buys 
Points! 


3-reporting 


A comprehensive web reporting solution for 
Powerful tools to integrate reporting into web and 
Windows applications 

The ability to build presentation-quality reports from 
virtually any data source 

Seamless reporting integration with Microsoft Office 
Fast report Processing with Flexible report Distribution 
Integration with the entire family of Seagate Software business 
Intelligence products 



Combine Ease-of-use, flexibility and power to 
deliver the ultimate in presentation-quality reports. 

• From basic reports with simple charts and graphics to comprehensive 
reports that include subreports and gigabytes of corporate data, Seagate 



F 

^ 

1 1 




■■I 


Crystal Reports makes it easy to present a compelling view of your business data. 

1 Enjoy powerful design and formatting. 

1 Customize the look of your report by adding logos, pictures, shapes and colours, or simply 
changing the font. 

1 As your reporting requirements become more complex, increased reporting power is critical. 
1 With Seagate Crystal Reports 8, report processing has never been faster, or more efficient. 


Kmart 

t Shoppers! 

Not all 

| products are 
I in-store, but 
| consulting & 

| advice 
i available on 
all items 



Crystal Reports Professional 


Crystal Reports Pro 8 

GST Ex: $578 + GST: $57.80 
(95574) GST Inc: $635°° 


Crystal Reports Pro 8 Upg 

GST Ex: $307 + GST: $30.70 

(95603) GST Inc: $337 70 


Crystal Reports Pro 8 5 User Crystal Reports Pro 8 5 User 


GST Ex: $2,259 + GST: $225.90 
(95575) GST Inc: $2,484 00 


GST Ex: $1,265 + GST: $126.50 
(95605) GST Inc: $1,729 00 



Crystal Reports Developer 


Crystal Reports Dev 8 

GST Ex: $718 +GST: $71.80 
(95576) GST Inc: $789 


.80 


Crystal Reports Dev 8 U 

GST Ex: $377+ GST: $37.70 
(95724) GST Inc: $414 70 


Crystal Reports Dev 8 5 User Crystal Reports Dev 8 5 User l 

GST Ex: $1,446 + GST: $144.60 

(95602) GST Inc: $1,590 60 


GST Ex: $2,765 + GST: $276.50 
(95578) GST Inc: $3,04T 50 


Other software Full Version/Upgrade products available. Please call for pricing and informa 
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GST Pricing valid 
from 1st July 2000 


AUS Quality Assurance 


simple approach to developing your own 
omised Quality Assurance Manual. 

S Quality Assurance is designed to help 
lisations develop their own 
mised Quality Manual, which 
ie used for either IS09000 
3 certification and accreditation 
help document and improve 
ganisation’s current quality 
ms. 

Ex: $169 +GST: $16.90 
!4) GST INC: 


185 ! 


rh 


siness Solutions 



IIS Health & Safety Planner 


ect your business and your employees! 

ly, an affordable tool that will ensure your business is 
cted from the loss of time and money associated with 
and accidents in the 
place. MAUS Health & Safety 
ner will help you to develop 
safety policies and 
sdures through a simple 
tion and answer approach. 

Ex: $170 +GST: $17.00 
74) GST INC: 

I87 00 


MAUS Masterplan 


up to 90% of the time to prepare a business 

S Masterplan is designed for people who need a 
ng, professional business plan instantly! Whether 
applying for finance, 

:hing a new product or 
ce, or simply looking to grow 
listing business, MAUS 
erplan makes the process 


MAUS GST. ‘Made Easy’ 

GST.. .No time? No worries! With MAUS GST. ‘Made 
Easy’ 

To simplify the GST process and save you time, MAUS 
Business Systems have developed software and a loose- 


tailored to the needs of small to 
medium business owners. Use 
MAUS GST 'Made Easy’ to guide 
you quickly and easily through this 
complicated area. 

GST Ex: $170 +GST: $17.00 
(95473) GST INC: 


$187 00 



MAUS Stockmarket Plus 

Manage, monitor and grow your investments! 

Use MAUS Stockmarket Plus to manage and grow your 
investments! MAUS Stockmarket Plus 
will generate instant profit/loss 
reports, allows you to manage 
your portfolio, track and chart your 
investment interests, and even 
provide a tax assessment of your 
investments! 

GST Ex: $159 +GST. $15.90 
(69169) GST INC: 


$174 ! 



MAUS Human Resource Bundle 


Job Descriptions to customise the existing database 
of over 3,500 job entries, to issue your employees with accurate 
and up-to-date job descriptions. This provides them 
with clear, concise job direction. Follow through with 
MAUS Performance Review allowing you to monitor 
the progress achieved, gain vital feedback and protect 
your organisation form employee litigation. MAUS 
Human Resource bundle will save you time and 
money. 

Bundle: Job Description & Performance 
Review. GST Ex: $323 + GST: $32.30 


(34334) GST INC: S355- 80 

Available separately: 

Job Description Performance Review 

GST Ex: $170 + 

GST: $17.00 
(34334) GST INC: 

SI 87 00 


GST Ex: $170 + 
GST: $17.00 
(34337) GST INC: 

$187-0° 


lies: 

ix: 


1300 13 9999 
1300 13 6666 



www.ht.com.au 

sales@ht.com.au 
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[Licensing 

1 Flowcharter 7 

I Per user 
^ (A1486) 
GST Ex: $260 
GST: $26.00 
GST INC: 

S286 00 * 

iGrafx 

Professional 

1-30 Users 
Per user 
(76981) 
GST Ex: $529 
GST: $52.90 
GST INC: 
S58T 90 * 
31-75 Users 
Per user 
(76982) 
GST Ex: $499 
GST: 49.90 
GST INC: 

S548 90 " 

iGrafx 

Process 

I- 10 Users 
Per user 
(76983) 
GST Ex: 
$1,410 

GST: $141.00 
, GST INC: 

$1,551-°°* 

II- 30 Users 
Per user 
(76984) 
GST Ex: 
$1,326 

GST: $132.60 
GST INC: 

51,458 60 * 

iGrafx 

Designer 

1-30 Users 
Per user 
(79059) 
GST Ex:" 
GST: $55.90 
GST INC: 

5614 90 

31-75 Users 
Per user 
(79060) 
GST Ex: $525 
GST: $52.50 
GST INC: 

5577 s0 * 

*AII pricing 
above is 



* 

MICROGRAFX 




Check for latest prices & product: 


Intelligent graphics at work 



Flowcharter 

The most intuitive way 


create business diagrai 

Visually communicate ideas, information and data u 
this best-selling software 

Flowcharter 7.0 creates incredibly powerful, interacl 
diagrams of just about everything imaginable - busi 
processes, workflows, computer networks, web sites 
database structures and much more. 

Incredibly useful in all areas of business manageme 
including Sales and Marketing, Finance, Fluman Re¬ 
sources and IT Professionals 


GST Ex: $256 + GST: $25.60 (80162) GST INC: 


$281 




The ultimate tool for 
business process 
improvement 

Powerfully integrated diagramming, 
simulation, and analysis features will 
help you reduce cycle times and costs, 
eliminate bottlenecks, re-deploy 
resources and more. Features MS 
Office compatibility, HTML support, VBA 
extensibility & network-enabled 
application deployment. Includes iGrafx 
Professional, iGrafx Business and 
iGrafx Share. 

GST Ex: $1,420 + GST: $142.00 
(76631) GST INC: 

$1,562 00 

Collect 500 Bonus Fly Buys points when you 
purchase this product between 1/7/00 - 31/7/00 


The intelligent way to 
create business 
diagrams 

iGrafx Professional from Micrografx is 
the only diagramming solution with 
unique built-in intelligence. It’s the most 
powerful way to visualise solutions 
with graphics, with intuitive tools for 
diagramming business processes, 
networks, organisational structures, 
and more. Includes MS Office 
Compatibility and VBA extensibility. 

GST Ex: $573 + GST: $57.30 
(76629) GST INC: 

$630°° 

Collect 500 Bonus Fly Buys points when you 
purchase this product between 1/7/00 - 31/7/00 


Create powerful, 
intelligent graphical 
solutions 

iGrafx Designer is the only comple 
toolset for technical and Web grapt 
with micron-accurate scale drawir 
creative tools and imaging graphics 
publishing and the Web. Features 
transparent vector effects, object ; 

layer browser, customisable obje 
association and more. Includes iGr 
Business and iGrafx Share. 


GST Ex: $568 + GST: $56.80 
(78475) GST INC: 

$624 80 

Collect 500 Bonus Fly Buys points when yo 
purchase this product between 1/7/00 - 31/7/ 


HoiaS? -, 

PROCESS 




PROFESSIONAL 


fTOrafxl- 


DESIGNER 
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dobeH 


ispiration becomes Reality 



Live Motion 

' Take your Web sites to a whole new level 
! with Adobe®LiveMotion™. 

Take your Web sites to a whole new 
level with Adobe®LiveMotion”. 

Whether you're designing interactive 
■ graphics or engaging animations, 

I LiveMotion delivers the intuitive tools 
I you need to create dynamic Web 
I content with ease. And when you’re 
I finished, output your compositions to a 
I variety of Web formats,including 
f Flash”(SWF). 

GST Ex: $597 + GST: $59.70 
(A1519) GST INC: S656 70 


Publishing Collection 

The professional way to create visually 
pe compelling print & online communications 

The Adobe Publishing Collection 
brings together four award-winning 
tools for creative professionals: 


Acrobat®. Together these tightly 
integrated applications will help you 
create, assemble and deliver 
graphically rich, professional- looking 
communications for print and the 
Web. 

GST Ex: $1,998 + GST: $199.80 

(81016) GST INC: $2,197 80 


Adobe 

Design Collection 


Design Collection 

Unleash your creativity with powerful, 
integrated Adobe design tools 

Adobe Design Collection contains the 
following four leading-edge design & 
publishing applications in one fully 
integrated suite: Adobe InDesign”, 
Adobe Photoshop®, Adobe Illustrator® 

, Adobe Acrobat®. Together, these 
programs give you everything you 
need to create & produce professional 
images, illustrations, & layouts, and 
M to publish documents across media. 
GST Ex: $2,895 + GST: $289.50 

(81011) GST INC: $3,184 50 



Illustrator 9.0 

Sophisticated Illustration Software 



Adobe Illustrator gives you the 
freedom to express your creativity & 
the power to be more productive as 
you create graphically rich drawings 
& illustrations for printed documents, 
presentations, & the Web. If you need 
to create captivating artwork for printed 
documents, presentations, or the Web, 
count on Illustrator to let you push the 
limits of your creativity with top quality 
results every time. Explore your 
creativity. Boost your productivity. 

GST Ex: $738 + GST: $73.80 
(99750) GST INC: S811 80 



M Photoshop LE 5.0 

“ ' An introduction to the world-standard image- 
Adobe editing solution . .. , n 

- Your gateway to the Photoshop® 

experience, Adobe® Photoshop Limited 
Edition 5.0 software delivers a basic set 
of the image-editing tools preferred by 
graphic design professionals around the 
world. $can pictures or download photos 
from your digital camera, and then edit 
and enhance those images to create 
sophisticated, compelling visuals for print 
and the Web. 

GST Ex: $198 +GST: $19.80 
(97357) GST INC: $ 217 80 



fjJ Web Collection 

' » ' The cutting edge collection for designing and 
Adobe managing premier Web sites 

The Adobe Web Collection is a 
comprehensive software suite that 
gives you the power to design 
extraordinary Web graphics, & build 
dynamic Web sites. It includes three 
Adobe applications: Adobe GoLive”, 
Adobe Photoshop®, Adobe 
Illustrator®, Plus, for a limited time: 
Adobe ImageStyler” 

“ GST Ex: $1,828 +GST: $182.80 
(81012) GST INC: $ 2,010 80 




Broadway (Sydney) 


JM InDesign 1.5 

The future of professional publishing 

Adobe InDesign software is a new state- 
of-the-art page layout program that 
delivers unprecedented creative freedom, 
productivity, and precision while 
integrating seamlessly with Adobe’s other 
leading design programs. Adobe 
InDesign removes the creative barriers 
presented by previously available 
publishing software, providing a powerful 
new set of tools that can shorten the 
distance between inspiration and reality. 

GST Ex: $1,319 + GST: $131.90 
(99471) GST INC: $1,450 90 



Acrobat 4.0 

The essential tool for universal document 

Tired of colleagues not being able to open 
your documents? Frustrated by software 
& platform incompatibilities that destroy 
your documents’ look and feel? Adobe® 
Acrobat® is the most reliable, efficient 
way to share information electronically. It 
lets you convert any document into an 
' Adobe Portable Document Format (PDF) 
file, with its original appearance 
preserved, then distribute it for viewing 
and printing on any system. 

GST Ex: $415 +GST: $41.50 
(75294) GST INC: $456 S0 




1300 13 9999 
1300 13 6666 


www.ht.com.au 

sales@ht.com.au 























macromedia 




ht.com.au/cat/macrom( 


3*0 L3/a '*1 


$1,097 80 


The Visual Solution for Rapid Web Application Development 

Rapidly develop e-business Web applications for industry standard servers. Automate production 
tasks and maintain total control over source code with RoundTrip(tm) HTML and RoundTrip(tm) 
Server Markup. Quickly connect existing web pages to most databases. Preview live data in the 
workspace with Live Data Preview(tm). Easily add server side logic, navigation and interactivity. 

☆ ☆ <r * ☆ cerar reefer * ☆ ☆ ☆ 


See 

Web 

Direct 

Link 

(at top of 
page) 

for 

more 

products 

and 


The Professional Illustration and Layout 
Solution for Print and Web 

With advanced new illustration tools, support for 
publishing to Flash 4, and built-in HTML and 
optimsed bitmap export features, FreeHand raises 
the bar for Web and print graphics. Express your 
ideas with breakthrough creative tools, such as perspective grids for 
accurate 3D effects, live enveloping, vector transparency and multi-page 
layout. 




GST Ex: $665 + GST: $66.50 

S731- 50 


(95113) GST INC: i 



BEBOEBM I g m 

The Complete Solution for your Web Ua | ? 

Hocinn Moorlc 


08 = 


Design Needs. 

With Dreamweaver, Fireworks, and Flash, the Web I 
Design Studio is designed to give you everything you| 
need to develop dynamic, professional Web Sites ^ 
quickly. Transform graphics and code into completed Web Sites in record 
time with Dreamweaver. Design buttons, animations and page comps with 
Fireworks, and add high-impact interactivity with Flash. 


GST Ex: $895+ GST: $89.50 

$984 50 


(70659) GST INC: i 


Shop at 
Harris 

Technology | 
and collect 
Fly Buys 
Points! 


The Solution for Professional Web 
Graphics Design and Production. 

Fireworks 3 makes creating Web buttons, animations I 
and page comps quick and easy. New in Fireworks r 


• Preview all your graphics and optimisation in your | 
work space 

■ Reuse graphics; store buttons, animations and objects in youi 
then drag and drop them into your document 

■ Use the History panel to record every action & save easily as 
cross-platform commands 

GST Ex: $325 + GST: $32.50 

$357-5° 


(88050) GST INC: i 


HARRIS 

TECHNOLOGY™ 


m 


The Solution for Developing Magnetic 
Internet Destinations & Powerful Multimedia - " 

Director 8 Shockwave Studio is the most robust 
multimedia authoring solution on the market. You car 
author professional, magnetic & interactive applications^ 
such as multiuser games, professional presentations, & interactive 
product demonstrations that will increase your site traffic & ROI. 
Director gives you the solutions to power your ideas. 

GST Ex: $1,516 + GST: $' 



(97753) GST INC: 


$1,963 


The Solution for Professional Web Site L\ 
Desian & Production. “ 



Design & Production. 

Build great looking sites in record time with total 
control over code. New in Dreamweaver 3: 

■ Support for Microsoft Office files includes a 
command to “Clean up Word HTML” removing 
word-proprietary tags 

■ History Palette lets you automate Web production by recording 
every move and saving steps as reusable commands 

■ Quick Tag Editor lets you quickly view and edit source HTML at 
the object level without having to launch the HTML inspector 

GST Ex: $1,785+ GST: $' 


(88049) GST INC: 


$533 


The Solution for High-Impact 
Vector-Based Web Sites 

Easily design and reliably deliver high-impact, low- 
bandwidth Web sites to all browsers. Flash is the 
only solution that lets you produce sites with vector 
and bitmap graphics, motion, MP3 audio, form input and interactivit 
Leading high-traffic consumer and portal sites use Flash to deliver 
engaging experiences that attract and exciteWeb users everywherr 
GST Ex: $515 +GST: 


(79110) GST.INC: 


$566 


*jnd sp ecification s herein are subject to cha nge without noti 
[W] Finance metlH 
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lakayision 


PINNACLE 

SYSTEMS 


ideo Editing Hard w are 


DV200 


f500 

jl-Stream Video for 
il Time FX 
Jture & edit full DV 
lity video 

device control with 
cmatic scene 
iction 

ilogue & DV 
nections 
)ture and output 
ilogue and/or 
videos 


udio DV 

iture, Edit and 
put DV quality 
jos 

meet and control 
• DV camcorder 
your DV Video’s 
i Studio software 
ate Video CDs and 
laming videos 
artCapture technology 
es Hard disk space 



( 8 ; 

GST Ex: $1,998 + GST: $1 

GST INC 

$2,197 80 



(87677) 
GST Ex: $490 + GST: $49 
GST INC 

$539°° 


itoc PCMCIA 

i/ICIA Digital video 
wire Capture card. 
jo Studio V3 software, 

EATE AVI/ MPEG-1, *.exe 


r er lose quality of your 
inal Video. 
me cable & mini breakout box, 
background music, AND titles 
ight onto Video, 
table video editing at its best. 



GST Ex: $3S _ 
GST: $39.90 
GST INC 

S438 90 


udio MP10 

amal easy-to-set up 
allel port device, 
iture video’s into 
PC. 

your videos using 
dio software 
ate Multimedia and 
jo CDs 

live your old videos on CD Rom 
ate Streaming Videos for the net 



GST Ex: $657 GST: $65.70 GST INC: 


(80256) 

S722- 70 


Full version of Adobe 
premier v5.1 
True digital / firewire 
capture card, for 
professionals 
Firewire cable & 

Miro Tools software to 
overcome 2 gig file 
size limitation 


2 external firewire ports GST Ex: S' 1 .032 + GST: 


DC30 Plus 

The proffessional 
choice for Analogue 
Video Capture / Editing, 
with Composite & S- 
VHS IN/OUTPUTS 
Full Version Adobe 
Premier V5.1 
Full version Acid Audio 
editing software 
with on Board Audio, 
(avoid lip Sync issues) 
Blue Break out Box 


Studio PCTV USB 


All the features of PCTV 
Pro 

Hot-Pluggable USB 
external device 
Take Still image using 
“Snap Shot” button 


W§" B 


les: 


1300 13 9999 
1300 13 6666 


Website: 

E-mail: 



Media StudioPRO 6 

Award winning Video editing, with DV 
support, Native editing support for MPEG-1 & 

MPEG-2 

Video editing, runs with the Pinnacle Studio 
range of Video editing cards 
Dual monitor support, with Full screen 
previews, frame by frame editing 
Advanced timeline & track control 
Runs on 95/98/NT/2000 

Runs with studio DV and DC10 Plus and can be 
upgradable with the software of these 
Upgrade (99588) GST Ex: $944 GST: $94.40 

GST Ex: $382 GST: $38.20 GST INC 

GST INC $420 20 $1 ,038 40 


www.ht.com.au 

sales@ht.com.au 




































GST Pricing valid 
from 1st July 2000 
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- Management software 


ARCservelT protects your most critical business asset...data. 
This world-leader in backup/restore technology delivers 
record-breaking performance, easy administration and 
unsurpassed reliability. An extensive suite of options offer 
additional client/server support, enhanced performance and 
automation, online backup of business applications and fast 
disaster recovery. 



ARCser ve/7 6.61 Windows N1 


9en *nt 


ARCservelT 6.61 Windows NT - Workgroup Edition 

Installs on a single Windows NT server. 250 Clients included. 

GST Ex: $763 + GST: $76.30 (76730) GST Inc: $839 


ARCservelT 6.61 Windows NT - Advanced Edition 

To backup multiple Windows NT servers with centralised 
management. Unlimited clients included. 

$1,569 


GST Ex: $1,427 + GST: $142.70 (77154) GST Inc: i 


ARCservelT 6.61 Windows NT Workgroup - Advanc 
Edition - Disaster Recovery Option 

GST Ex: $512. + GST: $51.20 (77681) GST Inc: $563 


Survive/7 4.5 Advanced 


Edition Windows NT 


SurvivelT provides non-stop availability to mission critical servers. 

Data stored on a primary server is replicated in real-time to a secondary server, which can be locati 
a LAN or WAN. SurvivelT automatically detects critical problem: 
the primary server and immediately switches activity to th€ 
secondary server allowing users to continue work with virtually! 
interruption. SurvivelT minimizes the effects of server downtime) 
ensures continuous data availability ie: access to server-b< 

applications, such as web 
servers, databases and 
email is maintained . 




GST Ex: $2,604 + GST: $260.40 (90199) GST Inc: 


$2,864 


_Pricjng* *_and_s p ecifications herein are subject to cha nge without noti 

Finance methi 
subject to appro 



















YMANTEC. 


GST Pricing valid 
from 1st July 2000 


For “live" pricing and availability have a look at this WebLink! 

mmassmm 


rid PC Rage with Symantec! 


PIQ Ultimate Norton Internet 
g Protection Pack 


GST Survival 
Pack 


Ask us about 
Educational 
pricing! 



| Provides essential Internet protection for you home PC. Stops 
viruses and hackers, safeguards personal information and 
protects children from inappropriate Web sites. Includes full 
version of Norton AntiVirus 2000 and your own personal fire wall! 


Norton Internet Security g 
2000 full package bundled ' 


While 

stocks 


| This award-winning leader cleans out your Internet buildup. 
Improves your PC’s performance by safely and easily removing 
unwanted programs and files. gst Ex $89 

BUY NORTON INTERNET + GST $8.90 

SECURITY 2000 & RECEIVE (99766) GST INC 
BONUS NORTON CLEANSWEEP! $97' 90 

a 


I side by side with Quicken’s last 
I major accountancy package- „ CT ^l co „ Q jj 
Quickbooks 7.0. , < 5 r E g“| 



Fully-integrated and market-leading utility 
suite with advanced tools for PC experts. 
Includes: Norton AntiVirus 2000 6.0, 
Norton Utilities 2000 4.5, Norton 
CrashGuard 2000, Norton 
CleanSweep 2000 4.7, Norton Web 
Services, Norton 2000 (Year 2000 
readiness), Norton Ghost (disk/file 
cloning) plus free Bonus Pack: Norton 
Secret Stuff, WinFax Basic Edition and 
Zip-lt. 



Symantec 
WinFax Pro 10.0 



For small businesses, home offices, 
and branch offices that needs to send 5 
or more faxes a week, WinFax PRO 
vIO.O is a comprehensive computer- 
based fax solution that manages and 
organizes both incoming and outgoing 
faxes. Unlike a standard fax machine 
or other computer-based fax solutions, 
WinFax PRO offers professional 
looking faxes, is easy to use, and is 
highly integrated with other business 
software. 


Provides home/mobile user with instant 
access to office computer/network 

• User connects to office PC at home or 
on the road 

• Allows user to remotely control your 
office PC overthe Internet 

• Runs on following platforms: Win 3.1/95/ 
NT, DOB. Transfers and synchronises 
files between 2 computers. Drag and drop 
to transfer files from PC to PC/network. 
Plug and Play; help wizards in multiple 
compressed layers. Prompts you to run 
LiveUpdate when your virus definitions 
are out of date, and more. 


AntiVirus 


Norton AntiVirus 2000 
6.0 Gold 



Attention Corporate Customers: 


GST Ex $72 
+ GST $7.20 
(81107) GST INC 

$79.20 

0 


Makes downloading files off the Internet 
| safer than ever before. 

I • Monitors your systems in the background 
I to prevent virus entry 
n • Easy automatic online updates 
• Guaranteed satisfaction 
I Clear, easy to understand instructions on 
I how to proceed when a virus is detected. 
I Choose the folders or directories to scan. 
I Scans incoming email attachments 
I automatically. Eliminates viruses hidden in 
| multiple compressed layers. 

9 Prompts you to run LiveUpdate when your 
virus definitions are out of date, and more. 


,ue licence Flexible, fast, highly cost effective: the Symantec Value Licence 
Program (VLP) is the most complete and efficient method for 
companies and organisations who purchase more than 10 licences 


y one time. By offering a range of discount levels, tailored to provide maximum 
igs on all purchases, you can be assured that the VLP is simple to use, saves you 
and money on all Symantec's leading products, and most importantly, will keep you 
suringly free of any copyright violations. Call Harris Technology on 130013 9999 for 


> 9 - 


® MM BR 


ONE OF 20 FANTASTIC DIGITAL VIDEO CAMERAS! 

Competition closes 31 July, 2000. To enter, purchase 
any Symantec product and tell us in 25 words or less 
what makes you get ‘PC Rage’.Chance plays no part 
in this competition. Visit our website at 
www.symantec.com.au for full terms and conditions. 
Promoter Symantec Australia, ACN 003967333 


les: 

x: 

i 1 


1300 13 9999 
1300 13 6666 j 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 




















































Borland 

Upgrades 

C++ Builder 
V5.0 

Professional 

(74083) 
GST Ex: $374 
GST: $37.40 
GST Inc: 

S411- 40 

Delphi V5.0 
Professional 


$ 385 ° 


Borland 


Development Tools 


Linux, Windows, Solaris 


JBUILDER 3.5 


Pure Java 
Visual Development 
with integrated 
database tools 


TViMtovt 


Borland 


JBuilder3.5 


GST Ex: $1,129 +GST: $112.91 


$1,241 90 


The most comprehensive visual development tool f 
creating Pure Java applications, applets, JSP/servIe 
JavaBeans, Enterprise JavaBeans, and distributee 
CORBA applications. 

JBuilder 3.5 Enterprise is the most comprehensive set 
award-winning visual development tools for creating Pu 
Java applications, applets, JSP/Servlets, JavaBeans, 
Enterprise Beans, and distributed CORBA applications 1 
the Java 2 Platform. JBuilder features the unmatched 
AppBrowser environment with project manager, graphic 
debugger, Codelnsight coding wizards, extensible codi 
editor, Pure Java Two-Way-Tools™, visual JFC/Swing 
designers, BeansExpress, DataExpress, and lighting-f< 


compiler. 


Delphi 5 


C++ Builder 


Delphi 5 is the fastest, most productive Windows development 
tool for building Web and database applications. Delphi includes 
a professional IDE, WebBroker, Native Internet Components, 
InterBase Express, and robust debugging tools. Understand 
and navigate your code and data modules with the Project 
Browser, Code Explorer, and Data Module Designer views. 
Visually build components for your business with Frames. Build 
and reuse COM objects and servers, including a complete 
suite of MS Office automation controllers. Delphi increases 
productivity and manages the entire development cycle with 
over 150 reusable 


The fastest, most 
productive Windows 
development tool 


components, the 
Advanced Project 
Manager and the 
world's fastest 32- 
bit compiler to 
deliver reliable 
applications 
market faster. 


C++Builder 5 Professional combines the most powerf 
Windows development environment for building deskti 
database applications with native Internet components for 
high-throughput Web applications. C++Builder inc 
productivity and manages the entire development eye 
over 150 reusable components, the XML Based Project M 
and a true ANSI/ISO C++ high-speed 32-bit optimizing 
to deliver reliable applications to market faster. C++ 
includes a professional IDE, WebBroker, Native Ir 
Components, InterBase Express, and robust debuggini 
Use the CodeGuard™ run-time error detection tool to 
locate and dii 


Borland 

Delphi 5 



business with F 


OBuilder 5 


Build and reuse 
objects and si 
including a co 
suite of MS 


GST Ex: $1,049.00 + GST: $104.90 
(81258) GST Inc: 


$1,153.90 


GST Ex: $1,299 +GST: $ 
(97439) GST Inc: 


$1,428 


HARRIS 

TECHNOLOGY™ 


Pricing**and specifications herein are subject to change without noti 

■8=3 | Finance methi 
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hat today’s CAD designers want 


AutoCAD LT 2000 

oCAD LT® 2000 is the perfect low-cost, 2D CAD tool for 
ay’s design environment. That’s because there’s usually an 
ended design team working on every project. From the 
hitects and engineers to the drafters, consultants, and 
clients—your entire team will 

communicate more easily, 
share data more accurately, 
and work more efficiently 
thanks to all of the 
professional-strength features 
of new AutoCAD LT 2000. 

Full Version: ( 81482 ) 

GST Ex $789 + GST $78.90 
GST INC 



$867 


.90 


Upgrade: (81486) 
GST Ex $269 + GST $26.90 


$295' 


AutoCAD 

Architectural Desktop 
*Student Version 

AutoCAD Architectural Desktop™ Re¬ 
lease 2 is complete architectural de¬ 
sign software for the building life cycle 
in the AutoCAD® environment. It has 
the special tools you need to create 
and produce architectural models in 2D 
and 3D—plus all the underlying func¬ 
tionality of AutoCAD 2000 


chitectural 

Ex~S245 
’ $24.50 
') GST INC 

!69 '^Current student ID + course record needed to purchase 



AutoCAD 2000 
*Student Version 

A feature-rich, streamlined, forward-looking 
release of the world’s leading CAD software 
product. More than 400 new and enhanced 
productivity tools. Quickly search, extract 
and re-use specific design data. Works 
simultaneously between drawn files. Drag 
and drop exchange of design information from 
file to file. Automatically scales drawings to 
fit your plotter. 


1300 13 9999 
1300 13 6666 




$161 70 


Symbols 2000 
Architectural 

This professional collec¬ 
tion of the most com¬ 
monly used symbols can 
significantly improve 
your productivity by giv¬ 
ing you a ready-made li¬ 
brary of design elements. 
With the toolbar-style in¬ 
terface, find any of the 
5,600-plus symbols with 
only2 mouse clicks, then 
place where you need. 




Symbols 2000 
Engineering 

Find any of the 10,800- 
plus symbols with only2 
mouse clicks, then place 
where you need. 
Electrical IEC, Electrical 
JIC, Mechanical DIN/ISO 
Library, Hydraulics, 
Pneumatics, Materials 
Processing and 
Ventillation, Electronics, 
Organizational and 
Planning Libraries. 



$269*? 


AutoCAD 

Mechanical Desktop 
*Student Version 

Mechanical Desktop® Release 4, a 
major update of the world's best-selling 
solid modeler, unites 3D parametric fea¬ 
tures with the 2D AutoCAD® 2000 toolset 
and integrates with companion software 
to address every design-through-manu¬ 
facturing process. The Power Pack ver¬ 
sion adds a parts library, a shaft gen¬ 
erator, and engineering calculations. 

Current student ID + course record needed to purchase 


Shop at 
Harris 
Technology 
and collect 
Fly Buys 
Points! 



GST Ex $195 
+ GST $19.50 
(86115) GST INC 

S214 50 


3D Studio Max + 
Character Studio 
*Student Version 

3D Studio Max: Professional 3D modelling 
and animation. Quickly create richly textured, 
high quality images and animations. Character 
Studio is an extension for 3D Studio MAX. 
For large-scale, professional character 
animation production. Create characters that 
move with amazing realism. 

•Current student ID + course record needed to purchase. 
Course must be related to subject- ie: graphic design/ 
animation & course must be longer than 12 months.. 



Website: 

E-mail: 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 


































I DRAGON 
SYSTEMS 


GST Pricing valid 
from 1st July 2000 


For “live” pricing and availability have a look at this WebLI 



Voice Recognition Software 


Dragon NaturallySpeaking 
Preferred 4.0 



Dragon 

NaturallySpeaking 
4.0 Standard 


messages, chat rooms, Instant Messaging 
windows and the Internet. Revise documents 
by voice. Use Select-and-Say™ editing and 
convenient Dictation Playback and Text-to- 
Speech to speed editing and proofreading. 
Navigate the Internet by speaking URLs into 
fields in Web pages when using Internet 
Explorer 4.0 & 5.0. Launch applications and 
drop-down menu commands by voice. 



Dragon 
NaturallySpeakin 
Essentials 4.0 



GST Ex $315 + GST $31.50 (82484) 

GST INC $346'^ 


Don't type, just use your voice! With Dragon 
Naturally Speaking Standard, the award¬ 
winning continuous speech recognition 
solution. Dictate into virtually any Windows 
application. 

GST Ex $199 + GST $19.90 (82482) 

$218 90 


GST INC ■ 


GST INC 


^network 

associates 



The ideal affordable introduction to continii 
speech recognition for users age 9 and of 
Special teen voice models are included a 
easy for young adults to talk into chat ro 
and get their homework done easily.1 
GST Ex $99 +GST $9.90 (82483| 


$108 9 


McAfee I Total protection for your PC 


Internet Guarc 


Personal 
I Encryption tool 
for Pretty Good I 
Privacy 
GST EX $74 + 
GST $7.40 
(78572) 

$81.40 

First Aid 
2000 

GST EX $67 + 
GST $6.70 
(84840) 

$73.70 

Nuts & Bolts 
Deluxe 

GST EX $68 + 
GST $6.80 

(65253) 

$74.80 


VirusScan 5.0 


Personal PC 


Firewall 


Dog V3 


Iw** vgr 


McAfee’s 
| Macro Hunter 
I and ViruLogic 
j technology 
safeguard your 
PC from ALL 
virus types and 
from ALL 


j potential sources floppy disks ,e- | 

4 mail attachments, shared files, 
s' online services, Internet downlands, 
networks, CD-ROM. 

Analysis Microsoft Word and Excel j 
I macros, seeks and destroys 
j unidentified macro viruses and 
i repairs files automatically! 


designed to protect 


Personal 
Firewall offers 
comprehensive, 
proactive 
security for 
consumers’ PC 
Internet 
connection. 
Easy to use and 
install, the 
firewall works 
quietly in the 
background, 

PC and 


GST Ex $59 +GST $5.90 (70216) 

S64 90 



valuable information contained 
therein from intruders on the 1 

I Internet. McAfee Personal Firewall, § 
unlike “intrusion detection” | 

; solutions, does not depend on ;l 

; frequent updates to provide security § 
and protection from existing or | 
i future threats. 


Allows Ch 
to Surf & 
Safely: 
Inappropr 

_ / Internet 

W content ai 

m online cha 

I JJSuF concern fc 
I every pars 

1 Internet G 

Dog softw 
uMMrf protects y 
family 24 hours a day. 

I child won’t be exposed to uns 
| discussion or be sending persoi 
I information inadvertently. In 
1 Guard Dog technology provide 
| parents with the ability to m 
| what web sites their children 
online. Parents can block URL 
j using an objectionable URL 


if GST Ex $49 + GST $4.90 (99780) 

GST INC S53' 90 


| GST Ex $76 +GST $7.60(9977! 
? GST INC S83- 6 ° 
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GST Pricing valid 
from 1st July 2000 


WP 


Cashback! 


imerchant 



ezimerchant 
$100 professional 

CASHBACK 


with ezimerchant or 
ezimerchant pro 

Offer expires 31/7/2000 


>r while stocks last. 


business to the world- 24 hours a day, seven days a 
With ezimerchant you can open your business to the 
Not only will ezimerchant help you build your e- 
ce website, it will also take orders and process and 
credit card transactions. Ezimerchant utilises the most 
ed and security measures to protect customer 
ation. Only you will be able to view your customers 
naking the process of shopping from your internet site 
easy, but safer. 


$169 + GST $16.90 (A1521) 

:$185- 9 ° 



A substantial improvement that has benefited from the 
experience of ezimerchant. Ezimerchant Professional builds 
your online store and business through a simple point and 
click process. Capable of handling thousands of products 
ezimerchant Professional suits both small and large business. 

Not only that the package comes bundled with tools that 
permit the experienced user to apply their own touch, easily 
adding and editing pages as well as manipulating graphics. 

GST EX $397 + GST $39.70 (A1520) GST INC 


S436- 7 


ww.ht.com.au/cat/powerquest 


owerQuest® 


■asy hard drive part itioning v 



ve Image Ver. 3 

mage is the — HltBH 

it, easiest 
complete 




ard driven interface 
lies all versions of Window 3.x, 95, 
NT 4.0 Workstation, Dos and 
dows 2000 Professional & OS/2, 
npresses images up to eight times 
er than before, 
ard-driven interface 
dows look and feel 
mouse support 

es images across multiple Zip® 
JAZ® disks 

nplete recovery from software or 
iware disasters to have you back 
ormal in minutes. 

GST EX $128 + GST $12.80 (A1503) 

s N c$140 80 


PartitionMagic 

Learn the secret 
of hard drive 
partitioning with 
the exciting new 
functionality and 
ease of use of 
PartitionMagic 5.0. 

Dividing a hard 
drive into several 
partitions lets you 
efficiently organize 
operating 
systems, 

programs and data. 

• Allows you to merge partitions 

• Makes it easy to switch between 
multiple operating systems 

• Create, resize and move partitions on 
the fly 

• Easily move applications between 
partitions and automatically update 
the drive letter references after 
partitioning 

• Support for larger drives 


GST EX $105 +GST $10.50 (86489) 



$115 


.50 


les: 1300 13 9999TT!ebslter 

1300 13 6666 \ E-mail: 



SecondChance 
V2.0 

SecondChance I 
provides a “first- 
line-of-defense" 
for you to 
reverse harmful 
or unwanted 
changes to your 
Windows 95 or 
98 system. This 
unique solution 
provides a simple L 
and reliable way to 
undo the effects caused by a system 
crash, application conflict, user error 
and other system problems. By 
continually and automatically monitor¬ 
ing every change on your system, 
SecondChance provides you the 
fastest and most effective way to roll 
back your computer to a safe state in 
time, taking you back to where you 


GST EX $128 +GST $12.80 (84875) 

gstinc$140‘ 8 ° 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 

































High Performance Linux 


TurboLinux Workstation 6.0 




TurboLinux Workstation 6.0 is the high performance choice for Linux 
the desktop. It includes the powerful office productivity suite StarOffice 
Sun Microsystems, and Netscape which gets you quickly online for e- 
and web surfing. 

A comprehensive suite of the latest gcs 2.95.2-based developer tools 
libraries puts you in control of your code. The Gimp, Xpaint and hundr 
of updated packages compiled with glibc 2.1.2 keep you on the cuttinc 
edge of Linux. Even run Windows under VMWare! Choose our default 
GNOME desktop environment or the option of KDE or ICE Window 


Manager. 

GST Ex: $50 + GST: $5.00 (99109) GST INC: $55 


TurboLinux Server 6. 


Engineered as a secure, high performance backend server for business 
workgroups in the enterprise, Turbolinux Server V6 includes robust e- 
commerce software for business-to-business transactions. Recompiled 
using the most stable libraries and tools (glibc 2.1.2 and gcs 2.95.2), it 
includes Apache (secure web server), Tallyman (e-commerce suite) and 
OpenMerchant (shopping cart). Pre-configured install options let you 
quickly and easily set up your server and a comprehensive set of network 
connectivity tools seamlessly integrate your server into almost any IT 
environment. Includes BRU backup software, UPS support and software 
RAID 0,1,4 and 5 for data and file protection and improved I/O performance. 
EnlightenDSM offers comprehensive cross-platform system management 
for Unix, Linux and Windows. 

$369 60 


GST Ex: $336 + GST: $33.60 (99111) GST INC: i 



TuRboCluster Server 4.0 


Build affordable, scalable and available server clusters with TurboClust 
Server 4.0. It integrates seamlessly into your existing IT environment to 
cluster Solaris and Windows NT server nodes as well as Linux. 

Using TurboCluster Server, network administrators can significantly im¬ 
prove quality of service levels for practically every TCP/IP based network 
service, such as Web, Mail, News, and FTP. TurboCluster Server offers 
dynamic load balancing, service monitoring, automatic IP failover and 
comes with your choice of Web, console, or GUI management tools. 


GST Ex: $1,594 +GST: $15 
(99112) 2 Nodes GST INC: $ 1,753 


GST Ex: $3,069 + GST: $306.90 (99113) Unlimited GST INC: $ 3,375 


HARRIS 

TECHNOLOGY™ 


Pri£ing**and specifications herein are subject to change without noti 
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GST Pricing valid 
from 1st July 2000 



^ Check for latest prices & p roducts! 


|ux and Other Software 


lection and configuration of 
• New Graphical User 
Automatically starts GUI 
nplete installation • New 2.2 
Enhanced multi-tasking 
e to 4 processors • Support for j x 
rdware • The latest optimized C ■ X 
• Contains Installation and 
started Guides & 3 Cds 
ce Code, Applications Software 
let, E-commerce, Office 
vity, CAD, Development, 
e Managements, morel! 


uLinux edesktop 2.4 Li DUX Products 


dard Edition Official Red Hat Linux 6.2 



$90 + GST: $9.00 (A0196) GST INC: $99.00 


• Autodetection and configuration of 
hardware New Graphical User Interface 

• Automatically starts GUI upon complete 
installation • New 2.2 Kernel Enhanced 
multi-tasking • Scalable to 4 processors 
Support for more hardware - The latest 
optimized C compiler • Contains 
Installation and Getting Started Guides 
and 3 Cds:OS,Source Code, Applica¬ 
tions Software for Internet, E-commerce, 
Office productivity, CAD, Development, 
Database Management and morel! 


GST Ex: $173 + GST: $17.30 (£ 


eDesktop 2.4 provides you with a full 
(-based Internet tools to help you be 
>ductive and save time while using the 
OpenLinux pre-configures your ISP 
>n information, your Internet browser and 
;ey browser plug-ins, making it easier 
• to start using and enjoying the Internet 


:: $Call + GST: $Call 
GST INC: SCall 
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tta Stone Language Explorer 

n a new language with the revolution- [ 


■am that fulfills the promise of true 
'e language learning made fast, easy 
This special edition for beginning 
is taken from the award-winning 
Stone Level I programs. It presents 22 
of interactive multimedia immersion 


Languages available in the Rosetta 

$49 + GST: $4.90 

GST INC: $53' 90 



ie disc 


sc has powerful searching capabilities so 
find the information required quickly and 
ly. You can search by company name, 
iurname, suburb, state, postcode, area code, 
x area code, fax number, radious surround- 
istecode, or by business type. You can even 
)y telephone number at those times when a 
■ face can’t quite be placed! There is also a 
like’ searching facility that allows you to 
: or similar sounding names or words or even 
ames - full boolean capabilities. 


)0 + GST: $11.70 (A0006) GST INC: 




$128 7 


With SuSE Linux you get an easy to install linux 
system; an encyclopedic selection of 
applications and programs; source code; drivers 
for all supported hardware and 60 days of 
installation support. SuSE Linux also comes 
with a new Quick install manual for Linux for 
beginners, explaining the step by step 
installation with lots of pictures. 


GST Ex: $90 + GST: $9.00 
(99553) GST INC: $99-00 


Universal Translator 2000 allows you to 
translate up to 40 different languages, it also has 
new expanded dictionaries. You can drag and 
drop from the internet or any and translate with 
a of a button, also send e-mail to outlook 
directly through the UT2000 Editor. You can 
dictate your text or have it spoken back to you, 
create foreign web pages and enjoy six great 
learning games 


GST Ex: $189.00 + GST: $18.91 

(87132) GST INC: S207 9 


From a small retail outlet to interiors of up to 10 
floors, 3D Shop & Office Designer will help you 
plan and design a layout in 2D and 3D in less th 
one hour. • Easy to use interface • Full photo 
quality 3D ray trace function. • Realistic lighting 
effects. • Walk through option to walk around your 
design in real time 3D. • Camera fuction allows 
you to plan your business security measures. 


GST Ex: $159.00 + GST: $15.90 
(A0007) GST INC: $174 90 


CD Phone Directory 


On a single CD-ROM, you have quick and easy access to over 8 million Australian 
businesses and residences. CD Phone Directory puts local, interstate and national contact 
information at your fingertips. Simply search the data by name or business, business type 
or location and as quick as a flash you. will have the contact details to meet your needs. 


les: 1300 13 9999 I Website: 

1300 13 6666 \ E-mail: 


www.ht.com.au 

sales@ht.com.au 
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Universal Translator 2000 
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learning tool 


To help you get quickly up to speed on the latest technology, Microsoft Press offers several titles designed 
users on the new versions of Microsoft’s popular Windows® operating system. 




Microsoft® Windows® 2000 
Professional Resource Kit 


MCSE Training Kit - Microsoft® Windows® 
2000 Professional 




Kmart 

Shoppers! 

* Not all 
products are 
in-store, but 
consulting & 
advice 
available on 
all items 



GST Ex: $107 
+ GST: $10.70 

(88880)GSTINC:$1 1 7‘ 7 ° 


Microsoft® Windows® 2000 Professional Running Windows® 2000 Professional 
Step by Step 


«*»* Mcmsoft 

Easy-to-follow lessons 
include clear objectives and 
real-world business 
examples so you can learn 
exactly what you need to 
know. Eight hours of 

1 - Mem soft 

V^ndoys^xx) 

interactive instruction with 
numerous screen shots and 
illustrations make it easy to 
learn Windows 2000. 

Running 



This official Microsoft resource 
kit packs the authoritative 
technical information and tools 
IT professionals need to 
successfully deploy, manage, 
and maintain the Windows 
2000 Professional operating 
system. The companion CD- 
ROM contains essential tools 
for deploying and supporting 
Windows 2000 Professional. 
Call for pricing on Microsoft 
Windows 2000 Server 
Resource Kit. 



Teaches IT professional: 
to install, configure, & 
administer the Windows 
Professional desktop 
operating system—as th< 
prepare for the correspoi 
MCP exam. Topics indue 
setting up & troubleshoo 
the software; monitoring 
optimising system resou 
such as files, printers, & 
applications. Call for pric 
MCSE Training Kit - Micrc 
Windows 2000 Server. 


568 


>.20 


GST Ex: $39 + GST: $3.90 
99)GSTINC:$42' 90 


Windows 2000 Server 
Resource Kit 


IT professionals get the definitive technical information and tools 
they need to successfully deploy, manage, and maintain their 
enterprise server systems with the aid of this kit. This exhaustive, 
multi volume set provides in-depth detail and timely insights into 
________ this powerful business server 

T *"“* * *’**’*- platform from those who know the 
i*T ^> , ra 2coo "j i l jf fjjj technology best-the Windows 2000 


| 11 p product group. The companion CD- 
' ROMs contain essential tools for 
deploying and supporting Windows 
j | 1 1 2000 Server. 

GST Ex: $408 + GST: $40.80 

(90581) GST INC: $448 80 


Running Microsoft® 
Windows® 2000 Profes: 
This is the one stop refer 
and user guide to Micros 
Windows 2000 Professio 
offer the most answers fc 
most users - featuring 
concise, to the point 
procedures to more deta 
explanations and extensi 
cross referencing. 


GST Ex: $55 + GS1 
(89364) GST INC: 56( 


Windows 2000 Serve 
Training Kit 


This official MCSE TRAINING KIT teaches IT professions 
to install, configure and administer the Windows 2000 
operating system. Topics include administering system res< 
such as printers, files and fo 
applications and Web sites; confi 
and managing client computers, s 
and other hardware device; 
drivers; and optimising the s 
components that provide high avai 
load balancing and disaster ret 
capabilities. 



GST Ex: $87 + GST: 
(90583) GST INC: 59! 


Pr[cjng**jnd specifications herein are subject to change without n 

- Finance me 

• I-1 subject to api 






































GST Pricing valid 
from 1st July 2000 




NEW Microsoft Product! 


ml 

Microsoft 

Vfel02000® 


Standard Edition 


Microsoft® Visio® 2000- 
Standard Edition is the 



professional-looking business 
diagrams. It’s ideal for 
creating flowcharts, organiza¬ 
tion charts, timelines, and 
much more. Using its tight 
Microsoft Office integration, 
you can easily add meaningful 
cs to your documents and presentations - bringing 
wer of clear visual communication to your everyday 
3 lus, it’s fully Internet-enabled—making it easy to 
diagrams and communicate your ideas across your 
ate intranet and around the world. 

GST Ex: $318 +GST: $31.80 

(81306) GST Inc: S349- 80 


lie Necessary Add-on to Office 2000! 


SM02000B 



Microsoft 

VlSK>20 00B 

Technical Edition 


& products 



Microsoft® Visio® 2000 - 
Technical Edition is the leading 
tool for creating precise 2-D 
technical diagrams and drawings. 
IP Unlike CAD, it’s fast and easy to 

use-just assemble drawings 
intuitively using more than 4,000 
intelligent, industry-specific 
SmartShapes® symbols. Create 
your own shapes, link shapes to a 
database, and generate reports instantly. Import and export 
Autodesk AutoCAD (DWG) and Bentley Systems 
Microstation (DGN) files. Technical Edition delivers powerful 
drawing solutions for process engineering, facilities manage¬ 
ment, AEC, electrical engineering, an more. 

GST Ex: $640 + GST: $64.00 

(97507) GST Inc $704°° 


Professional Edition 

Microsoft® Visio® 2000 - 
Professional Edition is the 

market leader in IT diagramming 
software, delivering industry- 
standard tools for rapidly producing 
network, database, software, and 
Web diagrams. Design high-level 
LANA/VAN network topologies 
using up-to-date network shapes, 
e diagrams of Microsoft Active Directory, Novell 
tory Services, and LDAP-based directory structures, 
am proposed database structures, and reverse- 
eer existing databases. Also reverse engineer 
cts from Microsoft Visual Basic®, C++, and Visual 
) to produce UML1.2 class diagrams. Automatically 
i/Veb sites. 

GST Ex: $633 + GST: $63.00 

(87553) GST Inc: $896 30 

les: 1300 13 99991* Website: 

x: 1300 13 6666 i E-mail: 


Microsoft 

VlSIO20C)0E 

Enterprise Edition 

Microsoft® Visio® 2000 - 
==- wo** E nter p r j se Edition provides 

powerful design and documentation 
tools for IT specialists who develop 
and maintain networks, databases, 
software applications, and Web sites. 
Automatically discover network 
devices in layer 2 (data link), layer 3 
(IP network), and frame relay 
network environments using 
SNMP-based AutoDiscovery technology. Generate detailed 
network diagrams using more than 18,000 manufacturer- 
specific Visio Network Equipment shapes. Design and re¬ 
engineer database systems from leading vendors. Document 
and generate software code using UML class diagrams. 



GST Ex: $1,564 + GST: $156.40 


$1,720 


i-OO 



Visio 5.0 
Enterprise 

10 User: 
(72085) 
GST Ex: 
$13,289 
GST: 
1328.90 
GST Inc: 
$14,617 00 


www.ht.com.au 

sales@ht.com.au 


GST Pricing valid 
from 1st July 2000. 




































Microsoft 


^ Check for latest prices & produi 


s 2000 or Windows 98 


mmmm 

The BUSINESS operating system for 
the next generation of PC computing 


i 


available, 
call for 
pricing 


Full Version: 

GST Ex: $463.00 + GST: $46.0 
(88592) GST INC: S509 3 



The next generation of NT workstation for 
the desktop. Built on Windows NT® 
technology and an easy-to-use, familiar 
Windows® 98 user interface, Windows 
2000 Professional makes business 
users more productive. Its integrated 
Web capabilities and broad support for 
mobile computers and hardware devices 
makes Windows 2000 the easy way for 


Version Upgrade from 
Win NTWStation: 
GST Ex: $239.00 + GST: $23 


(88594) GST INC: $262* 


Product Upgrade from Win 
GST Ex: $351.00 +GST: $35. 
(88593) GST INC: $386-1 


business users to connect to the Internet anywhere and anytime. And 
rock-solid reliability and improved manageability simplify desktop 
management for IT Professionals. 


• The best way to Internet-enable your business using integrated Web application services, increased 
scalability and industry-standard security. 

• A more reliable platform designed for increased system uptime. 

■ A more manageable operating system to lower desktop management costs 

■ Will enable knowledge workers to be more productive and take advantage of new devices 


Microsoft Windows 98 

The HOME operating system that 
works better, plays better. 


FullVersion: 

GST Ex: $297 + GST: $29.70 
(78175) GST INC: S326 70 
Upgrade: 

GST Ex: $148 +GST: $14.80 
(78177) GST INC: SI 62 80 


Make your computer work better and play 
better. It works better by making it simple to 
access the Internet and by providing better 
system performance along with easier 
system diagnostics and maintenance. With 
Windows 98, your system plays better with 
support for the latest graphics, sound, and 
multimedia technologies, the ability to easily 
add/remove peripheral devices with support 
for Universal Serial Bus(USB), and it also 
enables the convergence of the PC and TV in 
your home. Windows 98 is also the best 
platform for Office 2000. 


Microsoft Pli 
98 


Add utilities, themes an 
games to Windows 98 


GST Ex: $60 + GST: $6.00 
(60624) GST INC: $ 66 ° 


GST Pricing in this catalogue is oni m 
available after the 1st July2000. 

Up to the 30th of June please use our June 2000 Catalog l 
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VINS Weirdness strikes again 

eware this bogus name-resolution bug 


I t ithout a doubt, the most common RAS questions I 
get, relate to name resolution. Most of the name- 
W resolution problems that readers write to me about 
:o display similar symptoms: “My TCP/IP-based RAS 
> dial in to my network, and the server authenticates 
with no problems. The RAS clients can ping every 
chine on the network, including the WINS server; how- 
r, they’re unable to resolve any name on the network. My 
y solution has been to use HOSTS or LMHOSTS on the 
al RAS client.” 

In previous columns. I’ve discussed several potential 
for RAS name-resolution troubles, including some 
ty WINS foibles that can wreak 
1 RAS. This time, I have another 
ididate for the WINS weirdness cate- 
an odd Windows NT bug that 
,ts RAS clients from resolving 
through WINS. 

When I first encountered this prob- 
n the field with one of my clients, the primary symptom 
m inability to remotely log on to the domain. The sys- 
presented us with the all-too-familiar message No 
in controller was available to validate your password. 
However, I quickly discovered that the problem’s underly- 
;e was an inability to properly communicate with 
[NS. We could ping the WINS server from the RAS 
nt, but when we used the Microsoft Windows NT Server 
Resource Kit Winscl tool to run WINS server connectiv- 
tests, the results showed that something odd was afoot. 
Although Winscl could contact the WINS server, name- 
olution queries and almost all the other Winscl com- 
.nds returned a failure status to the client. A deeper 
■estigation of the problem proved that RAS clients weren’t 
>nly ones affected by this problem: LAN-based clients 
rent communicating with WINS, either. However, the 
sers and administrators didn’t notice problems 
the local systems were resorting to broadcasts to 
lolve names over TCP/IP after the point-to-point (i.e., 
INS) resolution efforts failed. 

By default, RAS clients can’t resolve names by broadcast; 
i, they became the canaries in this coal mine. 

To begin solving this problem, I examined WINS. Sure 


The bogus name resolution 
bug's underlying cause is 
its inability to properly 
communicate with WINS 


enough, an examination of the WINS database (using WINS 
Manager) revealed that a problem existed: Rather than show¬ 
ing owner records that represented the client’s internal IP 
addresses that the client had configured to register with the 
WINS server, the WINS database showed a peculiar owner 
record IP address of 0.225.0.184. 

After scouring Microsoft’s Web site for a solution, I found 
the Microsoft article “Unusual Addresses Like 1.10.0.184 
Showing in WINS Database” (http://support.microsoft.com/sup- 
port/kb/articles/ql56/2/04.asp). This article discusses a prob¬ 
lem in which strange IP address entries appear in the WINS 
database. The article also shows a phantom IP address nearly 
identical to my client’s strange IP address. 

Although the article doesn’t mention 
WINS resolution as a victim of this 
problem, the article suggests a possible 
solution: Reorder the network bindings 
on the Control Panel Network applet’s 
Bindings tab so that the LAN adaptor 


for the WINS Client (TCP/IP) protocol entry, rather than a 
RAS WAN wrapper entry, appears first. An inspection of the 
bindings order on the problem system revealed that the 
server listed a RAS WAN wrapper entry ahead of the server’s 
NIC. After we changed the WINS Client bindings order to 
list the server’s NIC first, we rebooted the server and cleared 
the WINS database of all traces of the phantom entries. At 
that point, RAS clients could resolve names and log on to 
the network. 

The bindings order has caused other network and RAS- 
related problems that I’ve encountered, so this problem’s 
resolution wasn’t a complete surprise to me. 

However, I was amused to notice that the Microsoft arti¬ 
cle lists “weird funny bogus strange” in its Additional query 
words section. I didn’t know Microsoft uses bogus as an index¬ 
ing keyword. However, in this case, I definitely agree. □ 


ABOUT THE AUTHOR 


Sean Daily is a contributing editor for Windows 2000 Magazine, an 
MCSE, and president of iNTellinet Solutions. His most recent book 
is Optimising Windows NT (IDG). You can reach him at 
sdaily@win2000mag.com. 
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Dual-Boot Blues 

Be careful when installing two Windows OSs on 
the same machine 


by: John D. 
Ruley 


W hen Microsoft: President Steve Ballmer announced 
Windows 2000 Professional’s (Win2K Pro’s) release 
to manufacturing (RTM) last year, he called it “the 
best operating system for business users, period.” In most 
respects, this claim is true; however, Win2K Pro isn’t com¬ 
pletely compatible with hardware and software for Windows 
9x. I’m still waiting for a Windows 2000 (Win2K) scanner 
and fax driver for my Hewlett-Packard HP OfficeJet 710 all- 
in-one device, and I use flight-simulation software that won’t 
run on Win2K. So I can’t yet dump Win98, much as I’d like 
to, and judging by reader mail. I’m not the only one in this 
situation. Thus, you might want to know how to set up a 
dual-boot environment that lets you switch between Win2K 
Pro and Win98. 

Preparing a Dual Boot 

Before you set up a dual boot, plan the disk partitions and 
formats. Win2K and Win98 are compatible with the 16- and 
32-bit FAT formats, but only Win2K understands NTFS 
5.0; therefore, you’ll need at least one FAT16 or FAT32 par¬ 
tition to set up a Win2K Pro and Win98 dual boot. 
Moreover, unless you use a third-party product such as 
PowerQuest’s PartitionMagic to gain more flexibility in 
switching among partitions of various formats, the C drive’s 
partition needs to be FAT 16 or FAT32 because both OSs use 
the C drive during the initial boot process. Microsoft doesn’t 
support using the same partition for Win2K and another 
OS. Partitions need to be separate because Microsoft doesn’t 
put all OS elements in one directory structure. 

Directories exist for shared programs, as well as for docu¬ 
ments and settings. If you install Wm2K and Win98 on the 
same partition, each OS will try to install components in the 
same place - and you can’t guarantee that all components are 
fully compatible between systems. (For more information 
about configuring multi-OS environments, see Sean Daily, 
“Mastering Multibooting Madness,” September 1999.) 

One refinement that I’ve been playing with is putting 
each OS on a separate disk. I have discovered that Win2K 
performs better if you put the virtual memory paging file on 
a separate disk. On my system, that disk also contains 
Win98. 

After you arrange the partitions, you can add the second 


OS to your system. But unless you’re creating a dual b 
from scratch, you need to back up your data files and m 
sure you have the required diagnostic and recovery dii 
Setting up a dual boot is usually a benign procedure, bu 
some cases you might wind up with a system that doe 
start properly. 

If you plan to add Win98 to a Win2K Pro system, ) 
need to use Win2K Backup to create an Emergency Ref 
Disk (ERD), which lets you recover the system if 
Registry becomes corrupted as a result of the Win98 ins 
lation. If you’re adding Win2K Pro to a Win98 system,) 
need to create a Win98 boot disk from the Control Pa 
Add/Remove Programs applet. 

Easy Dual Boot: Adding Win2K Pro to Win98 

Creating a dual boot is easy if you start with Win98 alre; 
installed - just run Win2K Pro setup and decline the opt 
to upgrade, as Screen 1, page 69, shows. Also, decline 
option to convert the partition to NTFS; Win98 can’t r( 
or write to NTFS partitions. 

If you inadvertently convert the root partition (i.e., 
drive) to NTFS, Win98 won’t be able to boot. You can 
NTFS on other partitions, but Win98 won’t see the 
Win2K Pro setup should proceed as usual, and the systi 
will give you the option to boot either Win2K Pro or Win 
on system startup. Adding Win2K Pro to a Win98 systen 
easy, so I recommend installing Win98 first when you ere 
a dual-boot system from scratch. 

Not-So-Easy Dual Boot: 

Adding Win98 to Win2K Pro 

Adding Win98 to a Win2K Pro setup is more difficult. T 
configuration will work only if the root partition is FAT 
or FAT32 and the partition on which you install Win98 
also FAT16 or FAT32. The main problem is that Win 
setup won’t run from Win2K. 

To work around this problem, you need a Win98 be 
disk. The full installation version of Win98 includes a be 
disk; however, if you’re installing an upgrade to Win98, y 
need to create a Win98 boot disk on another system. 

If you install the Win98 upgrade, the system asks y 
during setup to supply the original Win95 media or selec 
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ectory that includes Win95 components because 
icrosoft markets the upgrade to people who already have 
in95. The full retail version ofWin98 costs more than the 
grade, but I think it’s worth the money if you’re perform- 
; a first-time installation. Either way, run Win98 setup and 
low the directions, putting Win98 on a separate partition 
m Win2K. 

Before you add Win98 to a Win2K Pro system, you need 
create a Win2K ERD because Win98 will overwrite the 
in2K Pro boot sector on your C drive, eliminating the 
tion of booting Win2K Pro on system startup. 

To restore that option, you need the ERD and the Win2K 
) boot disks. Make the boot disks by running make- 
ot.exe from the boot disk directory on the Win2K Pro 
)-ROM, as Screen 2 shows. You’ll need four blank high- 
tisity disks. After you create the boot disks, shut down the 
tern, put the first boot disk in your system’s A drive, and 
tart the system. The system will prompt you for the other 
ks. Select the option to repair a damaged Win2K Pro 
tallation. The system will prompt you to insert the ERD. 
in2K Pro setup will replace the files on the boot partition, 
d you should have the option to boot either Win2K Pro or 
in98 on the next restart. 

If the system doesn’t give you the option to boot either 
>, manually edit the boot.ini file on your C-drive partition 
adding the following line: 

C:\="Microsoft Windows” 

Then, shut down and restart Win2K, and you’ll have the 
tion to boot either OS. 

ual Applications for Dual Boot 

inning a dual-boot system has one more catch: Each OS is 
l a separate partition and operates unaware of the other, so 
u need to install applications that you want to use on both 
Ss twice. Applications can share data and, in most cases, 
rectory structures. 

Unfortunately, some applications install different exe- 
table files for each OS, in which case you have to create 
parate directory structures. You can’t predict which 
iplications will install different executable files, so you 
:ed to rely on experience to learn which applications 
:have this way. 

You might also have trouble uninstalling an application 
at the OSs share. The OS from which you first run the 
linstall process will delete the executable files and libraries 
id will remove entries for the application from the OS’s 
ogistry database, but the OS won’t touch the other OS’s 
:gistry. When you dual-boot to the other OS, the unin- 
ill process might fail because the executable file is missing, 
ten, you need to reinstall the application before you can 
unstall it. 

My approach is to install only the applications that I need 
1 each OS. I use Win2K Pro as my primary OS, so it gets 




applications such as Microsoft Office. 

I use Win98 mainly for test work, so it gets only the 
applications that need testing. I need a few applications 
such as Dynalink Technologies’ Clip’nSave on both OSs, 
and so far both OSs share one copy. 

Complicated Setup 

Setting up dual-boot applications is more complicated than 
it has to be. Back in the Windows NT and Windows 3.x 
days, a much cleaner approach existed - NT Setup auto¬ 
matically assumed it would dual-boot with Windows 3.x, 
and Windows 3.x applications automatically migrated to 
the NT Registry whenever NT started. This approach does¬ 
n’t work with Win2K Pro for technical reasons and because 
Microsoft believes only a small number of users need to use 
a dual-boot setup. 

I think Microsoft’s belief is wrong. I won’t abandon 
Win98 until more hardware and software vendors support 
Win2K, and I don’t think I’m alone. I hope that in the 
future, Microsoft will base one standard version of 
Windows on the Win2K kernel. Then, no one will need a 
dual-boot setup. However, this dream won’t be a reality for a 
long time, considering that Microsoft’s Millennium project 
(a Win98 follow-up) doesn’t use the Win2K kernel. □ 


ABOUT THE AUTHOR 


John D. Ruley is a freelance technology journalist. He writes the 
weekly e-mail newsletter Windows 2000 Pro UPDATE 
(http://www.win2000mag.com/update). He writes an online col¬ 
umn for BYTE.com a. You can reach him atjruley@ainet.com 
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The Six Deadly Backup Sins 

Get the lowdown on what not to do 


by: Paul 
Robichaux 



M icrosoft Exchange Server is a complicated product. I 
can’t count the number of times I’ve heard someone 
say, “I just inherited our Exchange server, and I need 
to know what to do.” With that in mind, I’m excited to offer 
this column that highlights must-know material for begin¬ 
ning and intermediate-level Exchange Server administrators. 

A Cautionary Tale 

I have a friend who is a talented programmer and UNIX sys¬ 
tems manager. He runs a small Exchange server (among 
other things) for the company that employs him. One of his 
many strong points is that he knows when he’s in over his 
head, and one day he called me to ask for help. He had shut 
down the Exchange server, couldn’t get the server back up, 
and didn’t have a good backup. 

The cruel irony of the situation is that he had shut down 
the server to install a new DAT drive so that he could start 
making regular backups! 

Does this story have a moral? Sure. Backups are crucial, 
and when you don’t have a good set of backups, you’re 
tempting fate. (My friend was lucky - the disk on which the 
Exchange Server data resided was intact, so I was able to 
restore the data.) Let’s examine the six deadly sins of 
Exchange Server backup procedures and learn how you can 
avoid disaster-recovery hell. 


Sin #1: Backup Omission 

Had my friend installed the tape drive and made a go< 
backup first - before users bulked up the Exchange Serv 
databases - he could have easily rebuilt his machine. In ; 
ideal world, we would all keep up-to-date backups 
important data. I bet that all of you reading this colun 
agree that backups are important, but not all of you c: 
truthfully say that you have good backups on hand. 

Why don’t people routinely back up their Exchanj 
servers? A definitive answer is difficult to give, but one fa 
tor seems to crop up more often than you might thin 
People don’t understand how Exchange Server stores dat 
so they don’t know what a successful backup requires. 

Exchange Server stores data in three database files: or 
file for mailboxes (priv.edb), one file for public folder da 
(pub.edb), and one file for directory data (dir.edb). In adc 
tion. Exchange Server associates one set of transaction lc 
files with the directory and another set with tl 
Information Store (IS). Because of the way Exchange Serv 
records incoming transactions, you can often make a ft 
recovery - if you regularly make good backups of the dat 
bases and log files. If you lose the databases, you can resto 
a previous version from backup, then play back the log fil 
to update subsequent incoming transactions. 

If you lose the log files, you lose some updates but a 
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1 restore the majority of your data. 

Rule: Perform routine backups of all database and trans¬ 
ion files. Consider how long your organisation can go 
:hout mail if you don’t have adequate backups. 

n #2: The Wrong Kind of Backup 

akespeare wrote that a rose by any other name would 
ell as sweet. Unfortunately, the same isn’t true for 
change Server backups. The type of data you back up 
d the method you use to back up that data determine the 
it procedure for your situation. Windows NT and most 
T backup software support three useful backup types: 
1, incremental, and differential. A full backup captures 
:ry piece of data, every time. 

You can use one up-to-date full backup tape to com- 
:tely restore a server. An incremental backup captures 
:ry piece of data that changed since the most recent full 
ckup. You can use a full backup tape (no matter how old) 
d one up-to-date incremental tape 
restore a server. 

A differential backup captures only 
: data that changed since the most 
:ent differential backup. You can use 
till backup tape and all the following 
Ferential tapes to restore a server. 

Which mix of backup types you use 
pends on the size of your Exchange 
rver IS files, the speed of your 
ckup hardware, and the amount of 
ta you’re willing to risk losing. For 
ample, if you perform a full backup 
ery day, the backup process might be 
ne-consuming but you’re in danger 
losing no more than 1 day’s worth 
data. If you perform one full backup 
:r week and follow the full backup 
ith daily differential backups during 
e rest of the week, your daily backup 
ocess will take less time. However, 
e loss of even one differential tape will prevent you from 
storing the entire set of data that changed after the full 
ickup (although you might be able to recover some data). 

Exchange Server supports two backup methods: online 
id offline. You can perform an online Exchange Server 
ickup while the Exchange services are running; you can 
:rform an offline Exchange Server backup when the ser- 
ces are stopped. Because the database files are always open 
hile the services run, you must use an Exchange-aware 
ickup program to perform an online backup. The 
schange Server version of Microsoft NT Backup can 
ake an online backup, as can Exchange-specific agents 
om various software vendors, such as VERITAS Software, 
:agate Software, and Legato Systems. 

Exchange-aware backup utilities also purge transaction 
g files from the hard disk, a necessary and desirable piece 


of housecleaning that you must never attempt manually 
because you can put the database in an inconsistent, and 
possibly unrecoverable, state. Beware of open-file backup 
products that purport to back up files that applications are 
holding open. These products don’t produce reliable results 
with Exchange Server. 

The best strategy is to use a combination of online and 
offline backups. Use an online backup tool to perform your 
regular backups, and when you stop Exchange services to 
perform a hardware upgrade or service pack installation, 
take the time to do a full offline backup first. (Remember 
that when you restore an offline backup, you must run 
Isinteg to correct the links between directory and IS 
objects.) 

Rule: When you can afford the time, do daily full back¬ 
ups. When you can’t afford the time, use incremental or dif¬ 
ferential backups, but be careful not to lose or damage the 
tapes. When calculating how much time you can spend on 
backups, factor in the amount of time 
you can afford to be without mail if you 
don’t have good backups on hand. 
Perform online backups whenever pos¬ 
sible and occasionally supplement them 
with full offline backups before you 
make major changes to your system. 

Sin #3: Circular Logging 

Exchange Server creates a new log file 
for every 5MB of database transac¬ 
tions. When you have a lot of changes 
to your databases, you get a lot of these 
log files, which stick around until your 
next online backup. By default, 
Exchange Server uses a circular logging 
mode that overwrites old log files 
rather than creates new log files. 
Circular logging conserves disk space 
but reduces the amount of data you can 
recover because older transactions 
aren’t available in the logs. Disk space is so inexpensive that 
you have no good reason to use circular logging (and in 
Exchange 2000 Server, Microsoft finally turns off circular 
logging by default). 

Rule: Don’t use circular logging on servers that store 
mailboxes or public folders. Period. 

Sin #4: Oil and Water Don't Mix 

In Sin #1, I mentioned transaction logs and databases. 
Both file types reside on the hard disk, but the files share 
no other similarities. Exchange Server sequentially writes 
log files to disk but makes a lot of small random-access I/O 
requests for database files. Mixing random and sequential 
I/O on one hard disk hurts performance. Worse still, 
putting the transaction logs and databases on one disk 
decreases your chance of a successful recovery because if 


Which mix of 
backup types you 
use depends on the 
size of your 
Exchange Server IS 
files, the speed of 
your backup hard¬ 
ware, and the 
amount of data 
you're willing to 
risk losing. 
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that disk fails, you can lose both the logs and the databases. 

Rule: When possible, store your transaction logs and 
databases on separate physical disks. Storing these files sep¬ 
arately is probably the easiest and most cost-effective way to 
quickly boost server performance and recoverability. And 
remember, you still need to make regular backups. 


Sin #5: Information Store Gluttony 

Don’t let your IS files get too big before a backup, or you’ll 
end up moaning “I can’t believe I ate the whole thing” as you 
wait for a backup or restore to complete. For best perfor¬ 
mance, you need to run backups when users aren’t actively 
using the server, so you’ll probably back up your Exchange 
Server during off-hours. If you can’t complete a backup dur¬ 



Hit a home run with 

your management... 


The best-selling native Exchange fax connector at the best price. 


• Integrates with Outlook and Exchange Administrator. 


ing that time, you have a problem. And restoring Exchan I 
Server data from tape takes approximately twice as mu I 
time as backing up the data (not counting the time that y 
might need to restore the underlying OS and machine co 
figuration). 

If your backup takes 8 hours to complete, then yoi 
need at least 16 hours to restore the backup. Can your orga 
isation tolerate that much of a wait? You need to find c 
beforehand. 

Use the backup hardware and software you have in pla 
to perform an online backup so that you can calculate h< 
much time you need to perform an offline backup or resto 

Rule: When your backups take too much time, yo 
restores will, too. 

Get faster backup hardware, change your backup stratej 
or split user mailboxes and public folders between servers I 
that your data is distributed. (Be sure to compress the IS afi 
you finish moving these items.) 

Sin #6: If a Tape Fails and No One Hears... 

How do you know that your backups are working properly? I I 
you regularly check the system event log? Do you regula 
review your backup software’s log files to look for failun 
When your logs don’t indicate problems, are you confident tl 
the logs are showing the truth? 

I once visited a company that had one production serv 
with one DAT drive - the only DAT drive on site. When t 
server failed, the company found that the DAT drive had I 
hardware failure. The company couldn’t restore the serv I 
until a replacement DAT drive arrived. Oops. 

Dirty, misaligned, or improperly configured tape driv I 
are frequent offenders. The only way you can be absolute I 
sure that your backup processes and procedures are workir I 
correcdy is to restore your backup tapes onto a recove I 
server. This precaution might seem unnecessary, but the fit I 
time you catch an error, you’ll be delighted that you pel 
formed this task. 

Rule: Occasionally perform a restore to test your backup I 
You’ll verify your backup procedures and gain valuable pra I 
tice in the arcane art of Exchange Server disaster recovery. I 
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Go Forth and Sin No More 

Now that you know what not to do, you can fix the shor I 
comings in your backup procedures or server configuratio I 
before those deficiencies turn into headaches. The rules IN I 
suggested are easy to implement and can save you a lot < I 
trouble down the road. □ 
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The Truth About 
56Kbps Connections 


Are they really possible? 


R ecently, a Windows 2000 Magazine reader sent me the 
following question: I’m having a curious problem with 
RAS. I have a Windows NT Server 4.0 Service Pack 6a 
(SP6a) system that acts as a RAS server. The server has four 
USR 56Kbps V90 modems. When I connect to the Internet 
from this server, I usually get a connection rate of about 
49Kbps. However, when remote users access the RAS server, 
they get a connection rate that varies between 24.6Kbps and 
28Kbps - occasionally connecting at speeds as fast as 33Kbps. 
How can I configure the server so that remote users can achieve 
higher speeds? This question reminded me that many miscon¬ 
ceptions and myths surround 56Kbps-modem technology. I 
want to take this opportunity to set the record straight. 

I’ll start by explaining 56Kbps-modem technology’s funda¬ 
mental concepts. Although both of the modems involved in a 
modem-to-modem connection might be 56Kbps capable (for 
example V.90, K56Flex, x2-compliant), standard analog 
phone lines don’t support these fester connection rates for 
modem-to-modem connections. To achieve 56Kbps speeds 
(or any speed greater than 33.6Kbps), your ISP must connect 
to the local phone company with digital lines that accommo¬ 
date 56Kbps connections (i.e., the lines support either ISDN 
or V90/56Kbps analog modem traffic). These special digital 
lines and the hybrid analog and digital connection that they 
create between you and your ISP have let modem manufac¬ 
turers develop standards that support download speeds as fast 
as 56Kbps (for example K56Flex, x2, V.90, which is the ven¬ 
dor-independent international standard for 56Kbps). 
However, the upload speed is still subject to the aforemen¬ 
tioned 33.6Kbps limit as a result of older V.34-style encoding, 
which is a predecessor to the current genre of 56Kbps-encod- 
ing schemes. Thus, when you connect your servers modem 
direcdy to an ISP that provides a 56Kbps-compatible pathway, 
you achieve a faster connection speed. However, modem-to- 
modem connections through RAS are capable of only a 
33.6Kbps connection because the connection from the phone 
company’s central office switch to the customer’s site is usually 
analog rather than digital. If you’re wondering why 33.6Kbps 
keeps popping up, its a result of Shannon’s Limit. This com¬ 
munication theory determines the optimum achievable trans¬ 
fer rate of a given medium - in this case, a standard analog 
phone line - with a given signal to noise ratio. The limit for 


analog phone lines works out to be 33.6Kbps. Anot 
requirement to achieve a 56Kbps connection is that you c 
have more than one Analog to Digital (A-D) convers 
between you and your ISP’s network access server. If you h 
pen to be one of the unfortunate souls who connects to 
phone company through a special type of analog circuit cal 
a pair gain or fine concentrator connection, or if you’re c 
nected through an internal PBX system, you might be ou 
luck These types of connections introduce additional A 
conversions that can prevent you from reaching a 56K 
connection. 

Even if you’re on a telco connection that doesn’t suffer ft 
these maladies, you’re not guaranteed a 56Kbps connecti 
Factors such as noisy lines and buggy modem firmware < 
significandy reduce your maximum connection speed, 5 
probably can’t do much about noisy phone lines, but you < 
reduce the possibility of firmware-related problems by doM 
loading and installing the latest firmware update for y( 
modem. Depending on how long ago you purchased y< 
56Kbps modem - especially if you purchased it before the i 
ification of the V.90 standard - a newer firmware versi 
might exist for your modem. The newer version might supp 
additional standards and the ability to connect more reliabl) 
higher speeds. Fortunately, you can download firmw 
updates for most modems from the vendor’s Web or FTP si 
Finally, you should be aware that current Fede 
Communications Commission (FCC) telecommunicatic 
regulations don’t permit connections fester than 53Kbps, ev 
if a full 56Kbps connection is possible. 

If you’re curious about whether your telco line has 56K1 
potential, 3Com U.S. Robotics provides a test line that 1 
you use your existing V.34 modem to dial in and discot 
whether your phone line can support 56Kbps. For inforn 
tion about what you need to use this line test, go 
http://www.3com.com/56K/need4_56K/linetest.html. □ 
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Tricks & Traps 


by: Bob Chronister Q: I’ve instructed Microsoft Internet 
Explorer (IE) to store passwords I use 
for Web sites that I visit regularly. 
Also, I use Microsoft Outlook 2000 to 
make POP3 connections to my ISP’s 
mail server. I’m experiencing prob¬ 
lems with both setups. When I visit 
my regular Web sites, IE now gener¬ 
ates a Protected Storage Service dia¬ 
log box that asks for a password. In 
addition, Outlook 2000 refuses to 
save my mail account’s POP3 pass¬ 
word. Can you tell me what’s causing 
these problems? 


a name that is equivalent to your 
Windows NT user accounts SID (for 
example S-l-5-21-36516332-637091160- 
1803697834-1001). You need to delete 
this subkey, but you don’t have permis¬ 
sion to do so. Therefore, you need to 
add yourself to the Registry key’s ACL. 
Highlight the key that represents the 
SID, and select Permissions from the 
Security menu. Next, add your user 
account to the ACL with Full Control 
rights. Now you can delete the key and 
restart the Protected Storage Service in 
the Control Panel Services applet. 


A: The cause of your problems is the 
Protected Storage Service and the pass¬ 
word cache it creates for your user 
account. Occasionally, the Registry 
data associated with this service 
becomes corrupted and requires reini¬ 
tialisation. The good news is that I have 
a fix for you. The bad news is that the 
fix will delete all the passwords residing 
in the cache, and you’ll have to remind 
IE and Outlook about the passwords 
later. 

Use the Control Panel Services applet 
to stop the Protected Storage Service. 
Next, use regedt32 to navigate to the 
HKEY_CURRENT_USER\Software\ 
Microsoft\Protected Storage System 
Provider Registry key. Double-click this 
key to display its subkeys. As Screen 1, 
page 79, shows, at least one subkey has 
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Q: I’m experiencing a problem with 
my Windows NT Server 4.0 imple¬ 
mentation. Often, the server lets man¬ 
ager accounts connect to the domain 
but won’t let domain users connect. 
Any suggestions? 

A: I’m familiar with this symptom - 
specifically, the domain users’ inability 
to log on to the server. When I 
encountered this problem, it was 
because the administrator had 
installed NT Server from an evalua¬ 
tion or Microsoft Developer Network 
(MSDN) CD-ROM. Most evaluation 
versions of NT let only a limited num¬ 
ber of users connect to the server 
simultaneously. However, administra¬ 
tors can always log on to the server. 

I worked around the problem by 
adding all my users to the Local 
Machine Administrators group. Later, I 
reinstalled NT from a fully functional 
retail version. If you apply this solu¬ 
tion, understand the security risks: All 
users are temporarily administrators, so 
everyone has access to all the com¬ 
puter’s files. If the server in question is 
also your PDC, its accounts database is 
the domain accounts database, giving 
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all administrators access to all sen 
in your domain. 

Q: I’ve heard stories about Windc 
NT Server and NT Workstation s 
terns exhibiting a blue screen beca 
administrators used demonstrat 
disks to install the software. How i 
1 determine whether my NT insta< 
tion is an evaluation version or a ft 
functional retail version? 

A: If you install NT using setup di 
that you created with an evaluat 
CD-ROM - even if you enter a rq 
tered product ID code and use a fi 
version CD-ROM - your installat 
will expire. The warning that Screet 
on page 79 shows gives you an hoi 
notice, then the blue screen appe: 
along with the following message: 

END_0F_NT_EVALUATI0N_PERI 

(0x98) 

Your NT System is an evaluation u 
with an expiration date. The trial peri 
is over. 

If you receive this message, you c 
restart the computer and run it 1 
another hour before it crashes again. 

Microsoft doesn’t provide a sim{ 
method to determine whether yo 
installation will expire. The lack of su 
a tool is an annoyance, considering y 
get only an hour’s notice before the s] 
tern shuts down. However, you can i 
Win Info 2.3 to find this informatio 
(You can download Win Info fro 
http://www.savilltech.com/dow 
load/wininfo2.zip.) Win Infi 
Installation type value tells you wheth 
you have a Full Version or a Tit 
Limited Version (nnn days). Screen 
on page 79 shows a Windows 20< 

www.itnews.com. 
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in2K) beta installation that expires 
:ember 4, 2000. Systems Internals 
i offers an excellent command-line 
1, IsTrial, that contains similar func- 
tality. (You can download IsTrial 
n http://www.sysinternals.com.) 

After I upgraded from Windows 
' 4.0 to Windows 2000 (Win2K), 
timeout in boot.ini reset to 30 sec¬ 
's. How can I change the value back 
ny previous value? 

he boot.ini file defines the timeout 
le, which is the amount of time you 
e to choose your OS during starmp. 
en you upgrade to Win2K (or any 
iion of Windows), the timeout value 
:ts to 30 seconds, regardless of your 
t settings. To return to your pre- 
ed value, right-click My Computer 
the desktop, then click Properties, 
the Advanced tab, click Startup and 
:overy. Change the value in the 
play list of operating systems for X 
>nds box. Click OK twice. 

You can also reset this value by 
ectly editing the boot.ini file, 
nember that the boot.ini file is a 
d-only file, so you first need to 
te-enable it. Simply go to Windows 
ilorer, right-click the file, select 
iperties, and clear the Read-only 
:ck box. Change the timeout value 
the number of seconds you require: 

[boot loader] 

timeout=<number of seconds> 




Can 1 install Microsoft IntelliPoint 
on Windows 2000 (Win2K) and 
ndows NT systems? 

The new Microsoft mouse devices 
: IntelliPoint 3.0 software that runs 
der NT Service Pack 3 (SP3). 
n2K doesn’t support version 3.0. 
iwever, you can use the following 
nmand to install the software on a 
n2K system: 

CA> <X>Asetup\setup setup 
12000 

where X is the drive letter of your 


CD-ROM drive (for example D). If 
you try to install directly from the CD- 
ROM’s autorun program, you’ll experi¬ 
ence an OS error. 

The new mouse has a Universal 
Serial Bus (USB) connection. Trying to 
connect through USB on NT 4.0 does¬ 
n’t work, but Win2K’s USB connection 
works. The Natural Keyboard Pro soft¬ 
ware also runs on Win2K, although not 
all the buttons work (for example vol¬ 
ume, calculator, My Computer). 

At press time, Microsoft has released 
IntelliPoint 3.1, which offers full Win2K 
support. You can download the software 


from http://www.microsoft.com/prod- 
ucts/hardware/mouse/driver/drivers_pc. 
htm. 

Q: My WINS clients have stopped reg¬ 
istering and querying the WINS 
server. What happened? 

A: When clients stop using WINS, 
they exhibit the following telltale signs: 

• The client can’t ping a remote com 
puter (across a router) by its com 
puter name (i.e., NetBIOS name). 

• The client can’t log on to a domain 


w.itnews.com.au 


◄Screen 1: 
Deleting the 
Protected 
Storage System 
Provider subkey 


◄Screen 2: 
Receiving a mes¬ 
sage you never 
want to see 

◄Screen 3: 
Using Win Info 
to determine 
version 
information 
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if the only domain controllers are 
on the other side of the routers. 

• The client can’t perform Net View 
or Net Use on computers that are 
on the other side of the routers. 

• The client can’t retrieve the browse 
list of a remote domain that the 
client sees in its local browse list. 

At boot, the client registers its name 
with the primary WINS server (or, 
when performing a name query, the 
client first sends the request to the pri¬ 
mary WINS server). If the primary 
WINS server doesn’t respond after 
three attempts, the client sends the reg¬ 
istration or query to the secondary 


WINS server that the IP properties dia¬ 
log box lists. If the secondary WINS 
server doesn’t respond, the client 
resends the query to the primary WINS 
server, then alternates between the pri¬ 
mary and secondary WINS server until 
one of them responds. 

If the IP properties dialog box lists 
no secondary WINS server, you have a 
problem. The client might revert to 
broadcast-only (i.e., B-node) behaviour 
and stop querying the WINS server 
completely. To solve this problem, you 
need to define a secondary WINS 
server. If you have only one WINS 
server, list it in both the primary and 
secondary boxes. You can update clients 


in the Control Panel Network apj 
Select the Protocols tab, then TCP 
On the WINS tab, fill in the boxes 
the clients use DHCP, be sure to c 
figure the scope with both primary 
secondary servers. 

Microsoft fixed this problem 
Windows NT 4.0 and Windows 
but it remains in NT 3.51 and Win 
For more information, see 
Microsoft article “WINS Client St 
Querying or Renewing with WINS 
http://support.microsoft.eom/s 
port/kb/articles/ql 55/5/01 .asp. □ 
[Sean Daily, Michael Otey, and j 
Savill contributed answers to this Tr 
dr Traps.] 
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Apple is sweet on Java 

Steve Jobs dropped in on Scott McNealy, CEO of Sun 
Microsystems, during the JavaOne conference in San 
Francisco and brought along some good tidings. 

The Apple CEO acknowledged that his company and Sun 
haven't exactly been on the same page for a while, but he promised that 
that would change starting with Mac OS X. The plan, according to Jobs, 
is to bundle the standard edition of Java with the new operating system. 
He said that Apple wants Mac OS X to be "the best Java environment in 
the world." 

Sounds great. But how will Apple pull it off? Well, it won't be doing it 
alone. Jobs hinted that the brass at Apple has finally figured out how to 
communicate with the people across the highway at Sun. Despite the fact 
that the Mac isn't a big player in the PC world, it still has a large enough 
market to make it worthwhile for Sun. And Apple has certainly demon¬ 
strated more than passing interest in making Java truly work on the Mac. 
But of course meeting that goal will take a 
lot of work. Mac users know all too well 
that Java on the Mac makes for a 


Inspirational move 

Sometimes companies can inspire th 
^ employees to stay on board by doi 
things that have nothing to do 
with technology. 

Solution provider Agency.com in the US has a program 
that taps the expertise of its employees to teach class 
that have nothing to do with e-business. The compam 
employees have created classes in everything from 
French to cooking to managing personal assets. 
"Things that have nothing to do with work can often 
inspire people," said Kevin Rowe, Agency.com's preside 
of North America. Maybe it's time to plant a few 
thoughts in that direction within your own organisatu 


very buggy experience (how 
many Java error windows have 
you closed today?) forcing many 
of them to find alternatives. 


New category of 'perps' 


Cyber criminals have joined the ranks of "Australia's Most Wanted." The Fox 
television show that features reports on fugitives suspected of murder, 
rape and other crimes recently included a segment called "E-Commerce Site 
Attackers," who are wanted for causing "intentional damage to computer 
systems" in attacks on high-profile Web sites. The show noted that while a 
15-year-old has been arrested by Canadian authorities in connection with 
the attack on CNN.com, authorities believe others involved in the Web 
attacks remain at large. 

I don't know about you, but I'm a little more worried about the murderers 
and rapists who are still at large. 
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E-xplosive growth. 

Can your system scale up to match it? 


Microsoft 



mam Microsoft® Windows® 2000 was built to take whatever the Internet can throw at it 
In benchmark tests, Windows 2000 systems hold the top two positions for 
online transaction processing performance, setting a top benchmark of an 
astonishing 227,079 transactions per minute. This system is almost twice as 
fast as its nearest competitor, at around one-third the price performance.* 
This is the kind of scalability that led SAP to conclude, “...that SQL Server” 
2000 on Windows 2000 would now meet the needs of every R/3 customer 
around the world. nt 

So where do you start? Start with the software foundation that’s built 
for the Internet. Start with Microsoft Windows 2000. 

Visit www.microsoft.com/australia/windows2000 
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meet the performance needs of all networks with the minimum of 
management. Testimony to this is the large number of users, from 
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everyday to manage their networks. 


Each product has the robust build quality and built-in reliability to 
make owning and operating D-Link products a breeze. 
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